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Get Into One Of These 


BIG PAY FIELDS 



Amazingly Easy 
Way to Get Into 


ELECTRICITY 

Dent- Emend your life waiting for raises 

in Li dull, hopeless job! Let me show you View to 
m&ke-uij to Still, $70 and JIM a week, in Electricity 
—NOT BY CORltESPONDENCEt bat by an 
amazing way to teach thatprepEinea you for real 
work in just vn tiny s' time J 


Learn RADIO 

TELEVISION 

TALKING PICTURES 

litindredsof jobaop^rtr 5, GOQ Service Men needed, 
Big call for Wireless Operators, Many jobs in 
Broad c 09 ting 1 Station*, Talking Picture end 
Sound iEjrnert! in demand. An d now T elev LrIoo 
1h here] You Learn aJl branches in 10 weeks of 
practical work ut Coyne I 


No Books, Lessons or Correspondence 

ALL PRACTICAL WORK IN THE GREAT COYNE SHOPS 

Na KVh E'sflntoil Lmbqdh I Id thn Else trie* I School you I DJid Reviving t|>ri*r»rH*, Talking 1 etc, 

are r r.i in> '1 -un huge tnWterti.jft'Pitra’bOt*, *nLi.-i:bfco#h.lH, er I No*dV nntrd i-iii.i<.u1 km Ot |^Tevjoin«3iprrirnf*'T^C|^keii- 
lt.anta. mi to and. aiit'lcn? eniriDCB, etc. And In the Itwlio | Coyne ha* been train ins men for the ELECT it] CAL and 
Hchrtol yyu Icnro liy do LudJ wurk on l! ■ 'Mu SciDihuFe Brand- I It AlJtD In dun [riot far over J( yesrv Lee ( ioy nt hcLp ¥011 
ijLunJcin LB[lil;itiit-Ji L, III* very JuLClt ‘I't-Jtldtiun Trul-UfUCLitiu I I:iL:i h. b! iu t'u.v JI-.'L'l C'.-Lji-I [Jil- Ls.: I.h — NOW] 

Free Life-Time Employment Service 

SPARE-TIME WORK TO HELP PAT EXPENSES 

UciTi't wurry tlwat ■ lohl Yen sec Free Ufa-dme FiriiLiliJy- I tjTinff Spumy BltJ fJtKK K r. Kt :\I'K[(';A L BOt'lK. The other 
merit Sendee, AiNl don't taT iatifc nl money (ion S'Ob- lf» I jV^iil brinw feu enr BIG- FB Ktl It A 1 H 0, TKLEY]3(rjpi AND 
you need pBit-limt 1 ■v.'oik tu-help pir nprnetfl, I I] gladly UfTALKINC .ptCTUKE BOOK. Select the field you ure t e r 
h*lj> ynu inii It, Ym e*h find out ewiryihlei jf — A Bf?n, W o-nd mail the enu ron. bek™, ItAltOffLY ONE COUPON 

LUTELY FE EE. Then? nre rv.u, cetptiRB beJuvr. 0:ie v. iU I —BUT EE BURE Tu MAIL ]T AT ONCE E 


MAIL ONLY THIS COUPON 
FOR FREE ELECTRICAL BOOK 


I K. C. LEWIS, Pr«ild(n| 8 

I COYNE ELECTRICAL SCHOOL, Sept. Ii-tiC ■ 

f AUDI 3. riulJni Unit, Chl£l B n, llllnplj, I 

J UHrtiPfwn: Flpp** ■ ■nil. fcnp Sfuur Iriir Vrmm FJ»rfrkw| Rucik, with J 
J 15L lUDltntto*. Tblvdosv nnt ahllffi-U is* kn any wiy : | 
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MAIL ONLY THIS COUPON 
FOIL FREE RADIO BOOK 


H+ C. LEWIE, Pr»t«»irt 

RADIO DIVISION, COYNE ELECTRICAL SCHOOL 

JUO i. Paulina Si., Dipl. B[>lNthki|< r lit 
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Crtn-ifii iwnrm ilJaut 
g| i-w | nTirn Eh'ira :i E ■■ ■■ n ■ 

Shfm and Inm ho>" 
Kl'lth'. ■- tii]-, arlll -,5 l'll2- 

i-.h- -.1 m Cl L r . ! r li H ! ml 1 L 
mi rs L'lnc-lsfi *■»*-• r-r-%1 (imh. 
I i-m . R cudde : . i i ? ■ 'H-ln |. . 


QAHGtROMS OlAfWHG 0 .. 

=Road Light Doubled!^ 


AMAZING INVENTION 
FITS ANY HEADLIGHT... 


Revolutionizes 
Night Driving! 

At last! Night driving- suddenly becomes a ut.ua LJ y 
SAFER than day! At one iweep, a tiny, inexpensive i in- 
vention banisht^lart yet doubles roncl ill umlnAt ion ! 



Cutu through every light on the voftd t Fit* jjny car* 
Uw coupon. QUICK for liberal FREE TEST OFFER! 


I T h R Wril-k:i!iWli f.ir( I h.<t rniitnr PL- i^.r.n n- 
rni-L'.-rp™ lime ralvrd every bit problem 
evruiit wir. Ah soon os the ion pee* dawn 

:ir r.it;lii. the M ICllT. i'ij-M 4>t .lli'ierlei ri| I'll. 

" : i nc I l 1-ntD a canucd.Tir, riiHlilnv BlMiuii t 
“dNnniim rbC duanlnp " flfMed Ir-flui du^it 

Mi_r-ii: ii tii muj-Pmle. Every MnulnT BDnH 

luc Jlnri-i Hie hU'Jiv.nyn ILttrce.'S with broken 
i:hk-i-k trrerk.1. enn- ,11 the rltleb, overuinw'ii, 
jiu-ltered r.enlnir releph.iiie jnnui. Every 

iiij.ii v>Jiu evtu 1 i^n/jinJ -tllir-ly iliMra c I _ r hlrli- 

way lii nrArtle nr jilnlu Nu™ the hurrt'ble 
pwu Luf r L jt 1 1 n-r JirtuR ^nk-bh.nderf br rajra rn hlfl 
Ml. Uhablt In bk the ditch pn Ala rtfht. Ill* 
wr llhtit? Hern- li'ir dt'n iiiiil ahadtiwy dinL 
[i r r. i: 1 1 r-j. 1 1 >■ TrhnWcee, Kii-vt. In a iwlnjd i*.-. 

UiIh cun. i:J iiwlii. rtrl-rlnir h lilted twm- 
lilntwi' Mini Inr^pnr^rr.rip- irniii cP-ip sauu,HJer:. 
ut (hr nnri.-f niiitiimii! wtiriar 

FITS ANY HEA&LlCktT 

Thli mi Lzhtlny lU'eovcry bi hiLIm! Far- 
fHt-O-Llw:. i I I: .1 lire ... I iiY.lillnli IIiuL nr- 
I - ! i : ■ - . the ‘billtn ' I: Jimr in J . ■ ki.1- 

lbr':ic-- Kb eaira wlrtn* - ir infix Hatton. Y +4 
■BtuaDf DORA iliHjble iwd illumination. 
JUnuha* «m! mr m:nv Shlcldi. Cuts rhnnish 
the Gllurf IfJIuw'e llRh.t. yet nSanlati^y enis- 
rot r|:.n,' In hla eyes.! M.Lkir, 'Ll.*, :i nlif-iL*, 
chljdreri. detour slurb, tit , viKii: > hi imh-p 
three rlzLfci u far. Mihiw ni M ht Urtvlc* at 
40 jti'i 50 nilbw bq hour sire amt easy. 

line uk ret or t. F ib I'.t-v IfabL fa In rS™ t 1-..1 
nl "beam" or ‘■'tay' - Ibar il Uipiwn. InbEBd 
urordtnarv lifhLthUj/it™ hiventl'in Uuhwh n 

jalhl hita.ii 1 ne di.njhU 1 - re llcrlet or ,J Jnjui 4 d" 


Luhl Jpm:ii the i.’iitlrr ns.iElw.py allots up 
dtlteJin nt the aide, n* nrell DidMant iJiHet*. 
BbsulultCy clear, ivlrlunat the 'jaiul iii.-ai-r- 
loff J 'sihiidiiw;.i.' >t|iBec here Umtld fuTthre 

iliiiillFSljli 11 j lilt* '. Lr . 

MAKE YOUR OWN TEST FREE 

Cnd or an InlTBritiru'iry -I'lffrr yon nrr rum 

Invlrml tn ha the jLHlen 1 |ury vrltbuit 

. -it.l :u* ism': i* iili> . T6r :i 1 ■ r I kt '. Idli 

idru.ll". ni 1 t;li*- |p vi-iieUiu, iiiVi-r nd n. .il l ms 

FltliKi"£!STni!Hl lerbi ah'iot umb'a hione],'-' 
nahliE Hi|>[iurr jnil Il-l M nil Lie coud-"i, 
v.U£ibui ahLiftrliia, TODAY! 


AGENTS] Daiila IMAdB JJ..4Q9 JjiI Weeh 

L IlU 1111 . LirrmLliia tin ninwEbOTiAHy i 
i'HW*w 'ip imenr the >n™t n'nnuln* bianey^ 
n-.-.k lilt i.lfipikrt'ijndtliM ever prw»r.itnS. 
Jlrre actuilljr IH- that ehunee ror lA to 
III In V"i:r FIEUYT hmrr. K.IKHt to 
Slli.OCO TE[[S year, with yin limit 
H'HATFVEIt tci [JUtrlbuniPSl Ylert 
iilUlil lillV H'LuliiE iLlin. It J. it.Lrie 1 .17 
‘‘ .i_"J I "T _i : I Ll Jl'k. J XI L i--; n: ;i; - i! (lilift 
1 1 1 k.' rJiliira rt-KHlLiiir I ri. A, md Hfl r-r.il l-k-- 

i ber: epch cat en-.ilpjird lirner bv Hmu- 
loniiik JJ&tJi, fi... made -El.ltHI Lti nre 
weeA. Btj.Tr NI]4Llme nr jpnre^rLme. 
Hue eiiuiinit Jet FRFE TRfiT OFFER: 
iir-U deirMlba OT E'CtUdUf 'I'tmL'irj , elf, 

HACHIYIEISTER-MND CO. 

Dept. K -N Pittifaur^h, Fa. 
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VY 


vBAN K— and 

Give 'er the Gun !" 


S WEEP around a curve* your 

mount answering CVcry sway 

of your body — straighten out and 
IliL-.h down the straightaway, your 
motor purring, :ind the keen wind 
fainting your face ! 

That's iriotnreydiing, with a 193,1 
H art e y 'T>a vi ds q q — th c sport that has 
the thrills of flying, without its risks. 

Try a ride on a new Hariay-David' 
son. Your nearby deafer will gladly 
trike you out — and teach you in 5 
minutes if you're not a rider already. 

Ask him about bis Pay' 
As-You'Ride Plan that 
makes buying so easy. 

MsfJ Opupnn fm ipwncflwc 
showing our jFtiiJ IlJ^t il'nc 
i>/ mrarocta ciitii liJctvirj. 



I 

, JIAHLtY^DAV1D50N MOTOR COMPANY 

J il^pE. P.. Mil.-,-. juLee, Wir. 

| Tan icsmJ in paur mnior-rFrlr-i- ifeiiJ Uu-niLjrf- 


Harley- Davidson I 


JJuLiii; 

My . 11 !.- js 1 ) It-IS jcpij. ( 3 10-' JO yji*, 

{ ) it re*M and up. t ) under Ji jcua, 

Lln.:k yauE age lire. ji. 
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W*D* — rail on floor keeps chair from marring . . . H7 
Waich—itaniU f*c bedridden jieeplc , , LS4 

Wood— splitting 1JL 

Workbench — wan canopy «r outdoor .... ...... 156 


SHOP tf-QTEg 

Auger^fiadlag WAbbfe in auger bits . 
AuiiivinsobiJiEft. Rep*ijifflg. — lea wap oF 


AutuirsobiJiEft. Kepauuig. — lea wap aF soEving your 

nroblena .187 

B-eseboard — marking gauge 1S4 

Botitrlfl 

paddle for battery 3 66 

mfe*nan.g *t ora g Mattery comjwujid . . 1U 

Brits 

(Itwring consists of tallow and '“tieati-fcert.'' nil. 3 69 
holder tor b®1f ds-easing 36J 

Cu-n era- -raking *e®f tWcc-pic photo* with 359 

L'atilc — fiy killer sprayed co low* . . ]b4 

Dtsk— fiilat, lot enaouirinB crrerular aurfoties 3 63 

IkrtEti np 

curiir.g draiilsag puprr -lukkly . 375 

portable drafting baaed l-ir outdoor sfcetchir.g . 2 65 
Fente. — wltr. clave hammer ciglncsia .. . . , ]b6 

File*— handles tram ^rintpirs 2 89 

OiiraKe — Boor Limp Ear 2 7 + 

Gate — count*fwaiRlit relieve* strain on. peg* jjj 

Hcdsting— spiral ke«k hoSda rope , 3 6? 

Lathe 

genttrihg S imiwsal tkncajaw ckucti ESS 

finishing hf**# filrtting* 135 

kruriing with a co^fs® (alt ... [fil 

*Hgft*T -»nfk doae on LGD 

-ti-ning large work cn a amafl lathe .... L DU 
LjiWiifn««-i — rtlynaKwi handle on, foe ttirr*e®d lawn* 166 

!>■ eve!:t— ’rubber band Mc*t*c7* cliu 16C 

MgSlibiCcir — solution for removing nil from. . . . 170 

Overrih — ipyfcrttd pocket on L74 

Pfantegruphy. — developing cut films 173 

T 1 =pm — steam leak* stopped with nitric aelfl Ids 

Rtilaufani — roadside stand resembles bug* frag , 17-6 

So u.-s and Sowing 

nupport for sawing long pi inks . 376 

thin (Sill* deuftl* lit* liphcjty «( pwar »w 161 

Screws — hcldinfi ir. places that ire h*ri| to omdi. . 174 

BJurtrt — ber.fhi mode froraJ-Cwo discarded file* ■ y IfS 

Siarogic Bun — binged dan* far email parts p • ■ • ifin 

T nrigs u.tong hnadles 1 eporeii wotlt | 2 tl 

VcLvc* — rciLcwirig valve [uckleg 1J5 

Washing Stand — fnv small parts .....,, 369 

Wcatlitrv^Uc — fioJirdeti l:.tl]-lieHrif1g 157 

Woodturainf^-unaiLiBl jaba. m. 171 



"Give Us Presdwood Every Time” 


^Tiy £ill this furor in the nUlinifut Lur- 
ing world? ("Ilurm it up In Prrad- 
vftwd. Presdwnod has «p?et a lot of 
ideas. Replaced a lot of materials. 

Prosdworhri is one of the Masonite 
family — a smooth, rich brown, ire- 
rnemlously Strong biMir-iL Of nil its 
friends, no no are more cnthusisigtic 
than the men who work with it daily. 

"Give us Presdwood every time " 
they’ll tell you. "IPs a Scrap lo work 
with, Pul it qn the naws, pinner, flic 
cutter, shaper or any of the other 
machines.. rfever a crack, drip, split 
or splinter. That’s the Way to step 
tip production?’ 

They're talking, tuu T iheae meet, of 


the except ional]}' d urable, good-look- 
ingproriucts Preadwocd h nil ds.Tuye, 
auto trucks, refrigerator** radio cab- 
ineu, a thousand other articles And 
the best part lb-j presdwood always is 
rutting costs — materiel costs, labor 
costs, and the loss from waste nnd 
rejection. 

You, ton, should use Presdwood, 
T.ct og send you a sample for testing; 
also the booklet listing WO of its many 
uies — no cost, no obligation. Or ask 
yuur lumber dealer, 

M asonite 

PRESDWOOD 

irr.Lrrup.BL i hill irmn ■ in Lvuhhti uIh - Au^AriBiJiia 

“Md-ft It 


d Muiionilc S true turn! lusiiliilum keeps out 

® gum mer’g hea|. 

P^- Makrs homes and coltnara dcstijB;licfii1lT cool when days- are 
Postc liui” k ll i.-n: snug: an rl wann in mill wruUlKT^ CHliCwinCrr’a 
n , ... Fuel !>jlL v incnsrsiht ipuet hy duclunriig iWmid. lu.<i:il] then 
rt&d.lC nunlcrD msuLan<*iJ wIlcji building or rtaiti-JeLLrif:,. lis c&jn- 
pnnion product, Mosorrilc Insulaling L^th, is tire perfect 
nuck-rcaialivc plaster bo?e- Write; fnr Mn^ontoc bnnklri. 


Radi O 

Radio 

v 



Mfc Pa -. mitt Cnpiprifij.TiciH.rJ^pi, L«7 -SM.C., IffJl 

] L 1 '$■' . WiBilii^sCL'D Slccrt . IlL 

PIfsif prnil vimr frrn illuicm#il b.iiiLLrt ihnL dn^rabihb 
M*. oniM k"i . -.I...,...! »nd in mtnyuMt. 

Xdir.r 

Srptfe-r. 

til/. 5 W 4 

| | E£ LdrTcihcd in Mjinn.ln [mill I r 1 \ licrr 



POPULAR MECHANICS ADVERTISING SECTION 


Why Trained Accountants Command 


I 

G 


— and how ambitious men are qualifying 


by the LaSalle Problem Method 


1 High Salaries 


Bu: incus 
Ccnhel 


ET this strs i ulu- 
Bv “accountancy" we ctcj not mean “bnokkeep- 
mE. r ' For accountancy begins where hook keeping 
leaves off. 

The skilled accountant takes the figofes handed 
him by t h e boo k keeper, and analysts and inUrprtii 
them. 

He knows how much the costs in the various 
departments should amount to, how they may 
be lowered , 

He knows what profits should be expected from 
a given enterprise, how they may be increase ti- 
tle knows, in a jjiv-en business, what per cent of 
one's working capital can saFely be tied up in mer- 
chandise on hand, what per cent is safe and ftdo- 
qua cc for sales promotion. And these, by the way, 
arc hut two of icons of percentage-figures w here- 
with he points the way to successful operation- 
He knows the intricacies of govern- 
ment taxation. 

He knows how to surety' the trans- 
actions of a business over a given 
period i how to show in cold, hard 
figures the progress it has made and 
where it is going. He knows how to 
uti these findings as a basis for con- 
structive policies, 

111 ihorr, the trained accountant is 
the controlling engineer of business— 
the one man business cannot do with- 
out. 

Small wonder that he commands a 
salary five to ten times 
as great as t h at of the 
bookkeeper. Indeed, 
as All independent 
operator {head of his 
own accounting firm) 
heoften ca rns a s much 
as; the president of the 
big and influential 
bank in bus commu- 
nity, or the operating 
manager of Si great 
railroad. 



Some Examples 

Small wonder char ac- 
countancy offers the 
trained man such fine 
O ppo r r Lt n i t ics — o p- 
port unities well illus- 
trated by the success 
of thousands of 


Lit $ql!c Extension University 

TAi; J+WU', L-P rftl i EWjtrKTf J'rararaj Jnj JiTjdl'i'cM 

nkJT.?fr*.mt Chicago 

0pp nrT uiUrlcj In Aecourtisaicy— h-lnw.iEirw.'will 
^=■1 v#n « «>pv y* '■AuL'iiuaiancy. the ] 'rd hr w oral tint 
cony st "Tcia Ycun 1 1 ‘euiu^uvJ] In Unc." an 
oL'IltljUuD. 

□ E lie Lie r AcraunOnry: 

IJi-h-rr T.aSnllc Onpartpr |tU’« : H BMIt LflfctTCK£d in. QW 
cil Liu: i iLln-r firliLi -:il mis-d nr*u inr3i rule'll LhJuw, l IilvIl brf c= 


n B || I ± I rL 11- ikdl M ujiBiicrru nt 
□ M*-hWth S m In ■ i a u ti hfi Ip 
T i ■ IH l; \La IjU HL-n jrm 
Uni Iti> ay S+jiTicm \||rnt- 
L-avi : Iki'p. nw .-if I-J-. JJ, 
in>nn mcnlil L"-» 

I fidUAC rill I A! AiaifJOflSCii [ 
Liu hLill'^v CjUirL'- 
vpnnilni-nn 

l.rnlM and 0 ra I I tm; C Jim 
i.«arn-i|K-.n..Ci<nii-i' 


frame-., 


FrcsfciJlL PbdeJud- 
■AilrLrcnn 


‘NMiiicii uviOablr an ru-quat. 


LaSalle accountancy' students . 4 For example — one 
man was a plumber, 32 years old, with only an 
elet'entfi grade education.! od ay he is auditor for 
a large bank and his income is 3 iS percent larger. 

Another was a drug clerk at #30 ft Week, Now 
be heads bis own very successful accounting firm 
sv-ith an income many rimes as large. 

A woman bookkeeper — buried m details of a 
small job — is now auditor of a great hotel, and 
her salary mounted in proportion to her work. 

A credit manager — earning #200 a month — - 
moved up quick tv to # 3000 , to # 5000 , and then to 
a highly profitable accounting business of his own 
which nets him better than # 10,000 a year. 

And What It Means to You 

Why Jet the other fellow walk away with the 
better job, when right in your own home yon can 
equip yourself for a splendid future in this profile 
able profession? 

Are you really det/rmi ned to get 
Through ahead ? If so, you can state at once 
A«$v<ttarrty to acquire— by the LaSalle Problem 
Method — a thorough understanding 
of Higher Accountancy, master its 
fundamental principles, become ex- 
pert in the practical application of 
those principles — this without losing 
an hour from work or a dollar of pay. 
Preliminary knowledge of book- 
keeping is unnecessary. You will be 
given whatever training, instrucrion 
or review on t he s u bjeet of book keep- 
ing you may personal- 
ly need— ana without 
any extra expense to 
you. 

If you arc dissatis- 
fied with your present 
equipment — if you 
recognize the eppor- 
tu nicies that lie a h cad 
of you through home- 
Etudy training — you 
will do well to Send at 
once for full particu- 
lars. The coupon will 
bring them to you 
without any obliga- 
tion, also details of 
LaSalle's convenient 
payment plan. 
Check, 3 i g 0 and 
mail the coupon 
NOW. 


ii juv.iiil »nJ ► inanre 
Modem VtiK-miaihlj, 
Pc l 1 MW lit I .MiLua&l" 
rural 

hipi-rl ]!,ii>kL..urilni 3 
C— V. .V. i.'j,L]ilir^ 


i Ki --i a: n cii ,ei 
n Ci^rtLiinerdKlSiKmhb 
Cl EArt-Cd-C S|>nkld$' 

' ‘1 y |iti V 

□ ltud.WH._v .'.chKiUuTllifl 
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Stldani and' 


9111 a well 


1 '"'Mr vamingB in Audio arc- many 
„ lima ifreiLer (Jiilii I ever ninii-i- 
J j) -I 1 11 ill tin'll wi'suLl tm wIh-'ii 1 #u|- 

-«UiViC_ Tfity roldura fall uuilrr 
£ -SliXi -n week. My profila fix' tie 

t ;.nst tkrrv: Jitrtotli'j $ 577 , trill. 
‘ IfiH-, If your aaursei .vh! 1 or & 
£, . mieslnore I woiilit krill it 

^>Kj, fifH-nl, Ijhi:hC.iikciL Ymi yj-FU u im:lil 

m. iort for hit* moucy than auybetly 

bUgf^r.'’ 

ryi n E, E, WLiiShH-III-. 

re 1(1414 W. 4 Btb til., Norfulk,. Vu. 


Tile 

Tgia 

Tra 

Tra 

■^ar 

i fita 
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| Wat 
i Wee. 
t 
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Making S 4 H a montk 

“ T r i - :i!.l y lietiev-n iJuit every win n 
aboil Id luke ytnir (murao in lUidbi, 
If Iji: lm:i miy lliir.e in ]iim al all 
| Iihth,i in i- rf-.rj 4 :li :lhe v- Inf Ji im to 

mime placet Tlie field Ew Evitinij 
JikKiiiir- :nul beLter every liny . 1 w®a 

making pmxl mi -airy J I- J l ri*j|j :, V 
1 lie opportunities in Audio. jHc- 
LIi:t#i dih, f in qM onrry, ui I have 
imadnincre money tJm u ever heftim. 
E Ii.lvc ruude mure than flftO tiici 
pmiilJi- 1 " 

J, {■, 1 lii-liYilriid , 

14 B 4 So, 1 S 1 .Ii. Si .. Salt Lake Clfy, 
ULnb. 


Many make *50 to*200 a week 

T L ' L .... I I ! T C n . f T v V 111 i-.r..ii.d ■■■ ■ iii*. >4 !rr.rui 4 -.1 I. . ^ 


F 8 OUTFITS 
OF RADIO PARTS 

fOfc A 

HOME EXPERIMENTAL 
LABORATORY 


fliis. one feature of nor course u □ 
■ -I i- . I 1 1 m i nJuiiuLii'Hi Lie iUmlf. 
Tmi eel as rnivuli |inwlir:uJ especi- 
•rnec repair ir.t; Hutu a few munllid 


u* Lkii'i M vrmijft nun in iha^lltld u<-la 
in t-»u- to )■' 'j r ji-" 


SE 




V imi rum 
liuilit over luO cirruiln. You Learn 
llOW ■ J ■ I Li : 1 1 : i j ' mi.lU-H 111 Mlsl wr»k, 
ii 1 1 S' lln'jf -Hivirii, Eiiyn- til iu:i kr rEjiuih 
work when tbuy Lire on L -of order. 

I 'IlCiI u InlLciw 1:4 rrnr view lit If If 1 1 L- 
IiLh ii«Hnin,|i 3 i.Hl into " ii-litlm l-H-rimn 
(JiLd tuned Hod La ltmiucnny bt-L. 


OUR. HO, MIC 

See Iho [h-I iith af it cm til 
rijcliL. It In L'h, Ii'-ii Mild cre- 
tin]/ occupii.'i.l J>y tbu fi*- 
1 i i j 1 1 : l! ] IjiLIu EmUtutc. E'ien 
1 1 1 : i : r Homo Study Audio 
Sehcjiol, fciimdcil in 1914 - W* 
tm vu apnotriLwl in truiniojt 
men *cpd ynonn men lur tin 
food Jobs in Audio fw utiw 
1 "| yeiim. 1 JL 5 'iili* liuiu. ni l 
DiLfrc^HVLircesnndea'oled la 
tkia unc aubj-ti'l. VimiUir* 
arc alwuyr wdUMWf. 


Wby "lavo ymar I ifufimv * r for nr J Ml 

■ week ia n uo 4 uMm j' 4 j 1 Y'cm wc f-mil i‘ 3 i 
In Ikf uLiified witb i(tii tbna t-fU. fill and 
5 Tv it wii-i for rrhire rJinn t li.uJi.jit ■.icm- lL 
Uik-i.ii to unL runJy Forlkylio. Thul'a * 3 iu.t 
Rtrnd RuJia j,.,t,-. pny. Anil flid to JsYLi u 
week ia chiLv Uni iKnjiiuiin ^ fer art *nribli keu, 
eEgi-Hoii vij frEln-n-, Hu=iy tiubikly iidviiui>j 
to £lUu uaJ t-lZQ n. week. 

B»ll#*i grawth |» opening 
hunlrvdi al tint ]«kl «*rj year 

Jtadie eoritimie:! In .cr,-,'v and. cx|!nuil fnnt. 

A I ■ 1 1 r-. 1 3 . i □ 1 1 = 4 , l i i l y fen idillkiD reorill-Uig hi-I ji 

li'ivr been sufdr Mnuy ant will Eta mild. 
id die future. Hadio'-d u-e on board sliiji, 

for kjiEi-riiiiliulliil i:imicnU:iieiLli,:,iL l in Aviiir- 

i inn., Tulkinu Moy*a f i? J.iptminfl- bijrtdn'ds 
cif |i lie j i hk i every ytar. Mirny alari in HadJo 

ei Lou mid tbroe tmun l iarirj.ir ulnxna,. 

Make extra money 
mildnf **(* wl|||e learning 

liyery ucifilrborlKiqid nerda unn er mure nn-n 
wJio ki.-iw bow lo refiulr -vuriciiui m:iLiw jjf 

wiif- M Liny N ._ It. t. j-.I m-:Ii'ii!h make flMO 
lei SI .(Hi' i Lll lli-dirupiiro time whiLe Jeuruin^ 
ill. niK I Lin. Wfl RllkiW y-i|j TEiriliJ iljIf'iiri'ihL 
jn 3 .w lJin,t y-iiia "Sin du, tH:,i;uir|i ng wiib ten 
j, , 1 k-. .rommou in raiwt every ne-iMhbHirfaooil, 
Lho dn y yciu (ini oil. FriiiiJk tiuliLen, fidd 

liVrlnift fiimnL, ttnworik, N_ J., mj-yPe "'I 
oi ml cover S • | iJi> [a my epure lime iu about 

!M JUlluLtlJ.'’ 

Save money. Learn at hem 
In yluf Ipen (iml 

Ilolil your Job until you lire rpvJyfer Arnllo. 
fJmr ED -DO mciliotl -of triLliilUi — kmJf 
fnvm l.emvii IUhAh and hnlf feeaq fifurfji.qil 
L Ejii-i'i in-' :iIh * ,^i,, v i:li|LL -UliLtitn of Jluifcin 


iiiniH, cLvcd wJcfcout eitu-n (ilutrce-, itiekee 
IviiniiuE ftt rarjr. Uimdculii^B, [irnn- 

ticuJ, ft pivea you pnwLicul cijKni'nco 
while) [niiniiiu;. Vuo don't hurc to be a 
Jiivl i Hit ec (bullin;i: ^euilityie. M nliy 
miceoufuL |;r-.i :| u ile;- didu’t liuisli tie pruda, 
Your money kick U not (iliifltd 
Our trabiLni.- lu rUttL uo-te-efan jainutc with 
ELinliitH In iH.iit U4i.w. n ml clovuloiHlieutH, llemD 
etperirnccitp in Tnlcn isJou. nuditie lue in 

'■Ydkluj’ ?,]■:,■» 11=:., in AvUl nm, Hi:i , i:lb tie ill 

Tube Snitr. A, C. Aetr. anil o' her Lute uf>pli- 
ciiliuoi end j^i oi Jlmlio belt etiJ [iriij. i 
plet era liudDiJkvJ, jt litr yifu h.-r jnti* in 
rriclixiwh. ilroadeaptim; Si n:ii;-n». Cunimer- 

i=i.i I L.ljmt ScjltLOILI, ijil tHHij-ii t((M-iUi-ll 

L*lxiruii.irim, nrrarc Liuw ijt full Lijne Ittuliu 
tjiiuicHws -uf your owa nml mony olhr-r Jobi. 
We wlIL refund, every penny of your junoey 
itpon. ■ri-jJiijJi.ii Liik in.ir I.iwjjiim mid JpivlTitc- 
Eruu iScrviea IT tbey v-tru not uutbfuctory. 

kf-pifO look al ficti free 
ScdiL tbe cmtpciD Lor "Tlleb ItewOrdH in 
t : i - 1 l: i . ' r II Killy y-:iiL -iI-kii: - . H miM :i'h jippnr- 
i n n-ii icu fur a kohjiJ j'ib uud bow fa make 
uteirx-y in your is^iiiito 
tinui n-Jiiln leu miiiy. 

slwuiboiiL E4,A. [. Lire- 

tiine Employ merit 

Si-rh-lK^n ICh ||rj,ili:iiliw 

urn! i.ii.ber fuuLura. 
f-lel it. Hc 4 il it. 

J I l'-j i you can Jn- 
uiilu mic wny ur 
Llwcithcr. Every- 
cine uiriire-hii-iE 

in irv)kinv imin: 
jn.iiivy tkouJd. 
r(->ii i t. 
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National RldLa blHtUte 
Dept. ICQ 

Itch and V SI*., ft, W, 

WdeMHgtnn, An Ci 


MAIL THIS COUPON AT ONCE/ 


Watlanal Radio ImtLtut^ Dept. iCQ 

Iktb end U StTcrt. F N, W* 

Waihlniitan, fi. C. 

fjenllemnn- — Send me- your book "Airh Unaunls 

in FlehEIo." I J ■ : r 1 . 1 1 l'i ■ L this reqor-it duel nut. ub- 

I i|-|ii In kiLM mid UiaL no 11(4111 L will Cull. 
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Ai[iIji=vi . 


City .State. 





POPULAR MECHANICS ADVERTISING SUCTION 



N PRACTICAL BOOKS 
for PRACTICAL MEN 


'isilnlir m-jm-n iiv 

ibjr ^ 


ptihl-lll ill* nzs renew; flcmiy HanKd 
"™ * *»l <s»n uiulerHuaJ (facm. j»dm , J (to M’bjMte wVEfSa m 

^fPjLTinu fitJltniNC 

ENGINEERING P 4 WTJ Nfi" r * K WOffK 

AUTOMOBILE WORK r 

HATTER V WiDH-K 
ELECTRIC PTT 


ifCH tfllKIKG 
LETTER! pro 

„ COMMERCIAL art 

m p£bl£T * CATALOG which Mir iMctHw* Dll b** a 

FREDERICK J. DRAKE & CO. 

Room 5 GB - 179 No. Michigan fllvd v Chicago 

°T*Kr bonks art T«r u|« at all bouMtorrs 


NSW INDUSTRY 
NEEDS MEN 


. Play trtl the taint ft if* 
JUif m the ffamarfa nj ftp? 
*“*6 £cod 'iJHi-i apJur-c^E 

Native Hawaiian 
«IJWrt dirHtt J 4 U 

You M-t itamrl EaRRjft-Jtai a|- 
rctir j hr a ft'iFj il - 1 * mous clx y c c 
Ali'i toucher. tmr. Waiter 
Kcflnmotu. tJVi quickly tevchU 
t» Tiyfl Lli«- of tiil%i jns- 

tSnaynif jQitruiucct, 

Cnl y J attlrnu 

tOECftpl. Then JrCII 
cm ciln? our nukt 
‘-irojiuJir iti-msa. 
tnmlr.iL r-lii-rim.! 

hi - l f...| | i-ii, putire 
ilnwillaih aim — or 
ifiil J.jis You'll 

HW [hi liini'Lii.-ni 
□ ftr-T jfni Him Ebu 
13-in Lllljll Q jl^T,!, 


W I ji f £i cn c — 

Frjcr.dp-— fot- 
r J: „.r Phy -ho 
H Q4FA lid J1 
C tfilhrl 

Utifl at home 

in apart time 

?Anllj,’ Ln PjiaHl | Id" At AOTVlD, 
L™ it yn > j |dwi c fcnow & fjos* 
our eaih InHi Ih h:i sample, filntu 
sUnl you brain il Silirnl l our 

JlTHt woo. la iLlIC :l 1| Jinr^DU 
gbq play J[] 


Electric 
Refrigeration 
Calls You! 



Co lujilctc 
c cunc 

W Irswim. f-ivtblra 
omSUtd. Plrturta 

OsplilmTery tinT-ve. 

'Yen arc uiipc- in 
fcor.'i — wlniL we c±n 
fill far r.lln';iH V. i : 
■:..l! ijn Tilt Vmj- 
Gvcf ,VI.IHII> Hje- 


P*r»raupLu]r 

Wo iriike il vuy 
far v-nij, tlaitulu 
hnd phymtTiL 
— Lln'D pny Till ill; 
P’aiTllJIA. ‘TOFIK Cully 
l>w ecniii p:r 
V'SJ nc.1 •} p.iy I tin 

cam el ranrun.|ua 
- -wc creqr. 

thuur. 


V’t-ft I'f-'i' Arvinrim | Dili scry needr. pMH, prarUml rate tat jolin 

11 iipirliui uolo §n and iiWr j. wn-k in iirijiliieclaB, hrrt |«- iast«U 

L.II Inu 3 THI KlEw fajHI-rilwIlli;. Ilia muncy firtd- t'j.: inj lixtlciniiJ 
JlotBia trim raaJ kkrui/lr. rtc. Hvir. nn bamn iralolnu Am vnn 

illlMly Ih ‘l'.L.T I IIi:h KEHlurwl l-.r Siivel, Kflvlk 

.. B L ..... .. ...I .1 , 


Lnilnlllfr l! In yi.n.j 

, w — khirDAilDcbcdriunn. 

•. laKUIrVTK » run iwiphiVEncne OB'L'LXl 2 Uhi-Ich* iu-IiuI b^'hiry iriili.- 
L U*tm ™t. LjIW fW. way trHii> M upey liirV Ignvmpni 


Ih-iT ■Lfhi.njL I 


FRffli! 1 IC" iHWk enataliM AJI '■!< in! i- ki - it w| t honi^,hu:iti„n. 

J II ^ Imply Nl-Lll OlllilHlb NlKSV nn f.lll- j j rin-1 UTIL. 

ITlti rWCINEEHIHG LN£TIT U T E, b'pL 1T1. tits *N-rlLn 

FTOu K I ■? 4t y # , 1 Hi 


EARN WATCH RMRIN 


I 


d«f*t 


HAWAIIAN GUITAR 


GIVEN ’’Js.Sf” 

™ jjniia ra«Lwf Cetsrtwi com- 

plctu ployu'E ouefil. Rr liable h-IjjIfJt, 

C-- 51 . ™ SSO lor ii rfhhiJur in:-l r-iui: i-ig i 
aadli wU.hc.nt tie- Gdc Fahrikuid. Cue, 
vrtvrft atont j tt v allied i>C. 5 D 

TENOR BANJO 

Tim bjojij frisnumeh iLnUrjcdoo cd ttri 
Tini:q- ]La“llO. tlDSP IV^Kij- 

CiultM 1 . LYuJelc, I Lk.ii.i:i Liti.il | it _ 

WrttElw 

FIRST HAWAIIAN 

CoHlERVATORVat MVSICiliic. 

DwL 7+1, Hn Tnrfc 
Jsj™p? op a Cimu r-*« r 1 ^ ■ r-r \ Unirr 
i-3'^ «sT ch ,j4ait Tf Tiitm l-'iri 
ILloJ-pm 1 h'a||-Lj| Ultui; :=l>Jy CciiirO 

^ T^i*^Co«pon l«r Liberal Olhrt 

nafiY WNSmfflTMf DF MUI.C, h,,.' 

»«^ms 3 SaESss H 

ITajac— 


l 1 ■ ' 1 1 1 ! Inm It □ : r m»4cra. ::■! ml j in lj inirm 
; '1 T.lmihcrii cic»y run cj ch< Wwtak FHr|jnirin.i 
Tradvxi hoaic a j*tk! m fenr-i iliui ji □ ih. v 
Vus an tun ci.ir.-i' hl. V >.r....n; tirt ■., „ r B 
well eivlnc Dfrfisluh v r |r*|[ |„ L'ci aiw. 
rUrllnc .11.1 00 H«e hi InMnitttoa. n.i.j.L 
TriRlnrq iff i >i>i In OcsaciS x.-rt -a. a. b.,n, 
F : in I ■' : : lice p :cfe. L" : : |. .r: I .*i.l ■ r*. ■ , 1 I Ii r 
ith**! >i Watt If ir*r,jlrln tf 
*** E. M, F:n It., iniiWci; nrs . Wll. 



AlT.l n'^H 


Catj. 


HLtr. 


or 

PLEASURE or PROFIT 

* t*^SMSSc hpLitT <r I rrr^n.r.i. Ltcrlnru nj! 

ihw hr ■nn ,. I rrr-YT-i r]::ifcij at lion* urdcr Lbi 
■para-ri^k. kMi 'an. n i.| irBailuf ikifnEq m Lh i |n E ari 
K-r pb-jLl^mTlk/j-, N‘- r'AT-rnkXlCs? bfti-juuir Til rr 
uni. H*nr ™i.. --hlN Iwnlu. tiui il. -. 
method bta naLrirt , n hiTi^ ■ wait p ■ 
■r.i .-.i. ic-'»i PTTL-itrrtli-fi. Si-i.J najtJ.c r -rk’fLKK 
in Jfcdrrn 

■ftNTEBICAM KHQ.M. SB ^ Ha coriHan»r»,- 

3WI Mkhkm Aramt n +r - 1D3-IS ChLr-lltD. IH 

Pmd PEt£E UtsirtusSvd* n Jf..Jrrn f-TtiHcm j* Hi infl EiJI 

NcnnEi. ... . . ........ ........ 

AiHetw...-. ........ ..... .......... 

Cj(x ..... .....ftji* 
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JZearn Qhemistry . . . 


the wonder science of the new age J 


f 



The Chemist! Out of his tubes and mom 

came marvels that make the feats of the 
ancient alchemists seem |>u»y by (oniparison, 
A gas SO deadly that a single breath of it tan 
put a whole army to duth ■ • • medicines so 
potent that they banish deadly diseases * . < 
new metals that will revolutionize industry 
• it new fuels , « . new fabrics ,,, new colors 
and perfumes* 

Talk about opportunities! The next quar- 
ter century Will see developments in chem- 
istry that are likely to change our whole 


method of Living. Amazing discoveries will 
be made, and enormous fortunes. Think of 
the uses found for coal tar products* Already 
we get many of our dyes* drugs, perfumes, 
explosives, and countless ocher necessities 
from this simple product. Ordinary coal, 
tar today has a greater value than gold or 
diamonds* 

Chemical engineers are wanted in almost 
every great industry. Big salaries are paid to 
experts Itl this swiftly growing profession* 
The courses in chemistry offered hy the 
International Correspondence Schools are 
thorough and modern, yet simple, clear and 
easy to understand* Working in the eve- 
nings or in spate time, you can prepare 
youtSrlf for a career in chemistry* 

Your services as a chemist or chemical 
engineer are needed today and Will be 
needed even mote in hundreds of industries. 

If you act now", you can put yourself in 
line for one of these splendid positions, at 
a hig increase in salary. It won't cost you a 
penny or obligate you in any way to ask for 
full particulars, but that one simple act may 
be the means of changing your entire life. 
Just mark and mail the coupon and we’ll 
gladly send you Free Booklets describing 
the I* C+ S. Chemistry Courses, or any other 
course in which you may be interested. 


INTERNATIONAL CORRESPONDENCE hCUOOEA, Tw SUl-C, &tra±it,m 

Whfliit r'Xf *r doll ami inn, pltum wfnl him a ariity o\ your bootlet, ‘‘■lVhn Wiai and Why, 
;il -.-lit Lin: yjlijecL btfvrt svliklb 1 hiv-t mark-nl X is (hf list Iwlow; 

1 1 c n e |u |ST5 (•{ y 

TECKNIHL AND ItiBUSTRIAl. CD U REES 

Jirehlltrt 

imr-.|LH-lli r Klurr.-lnl-r 

, _i*n1nri*-r^n'l lUilld-M 1 

rfrVlr.:! Url M.ii'I'hj 

I I'L. ih.in. anil l'l^iLl^ 

J ELtSUn EriglHMfLfiji 

BUSINESS 

t oil Arm uni Ini 
]BaU«glni 

:-i r. I irji l Wnril 


0 1 rlr.J tliirl wiTlnr 
Hlnelrii: Ll^lili ^ 

L :M ri hsnlrjl Kr;.:: r,«*r 
□ jCwhimlral rh-iMim J-. 

L_Mirt.lnn Fhrci I'rvtLj* 
Pmonmii rusLiimi 


Hvr)nr-* ^Tinmtmtnl 
lndUlVI.ll MiLHEWltnt 
rctM libel Mjn**TiLvnL 
T; ifflv M jiitElEInrlil 

--I iii Ini: and e. S'. .1. 
CiMitiLLC 


. nn Xiisin' rtwnlSnj 
<f'lTll £nrJn«r 
.Mining 


' y: ^ 1 1 1 > I l 
I’ltntTi 
J^aluuibaiiililp 


-—AnihlW' Sural nraftiman 
r :ninef*Li ]li 1l‘\-r 
i fiLFiKtural Elhf Inver 
TBAtMiNC CCURSE5 
l-Aif-url J,ln|[ 

IJlUfl-nf'l C"rWMndf«M 
J It. 11-H.uV Sta.IL ClHfc 
Jfilmf fil l ucd iiLcii 
U-IErtJliU 

| 'j: L :i—n; : ,|-li , ml Tyiilng 


' and lull ]i;iri ict I;i-i 


Pli ■ i a mrj 

. 1 . 1 1 !■ ■ i : -III I ■ W'-rl: 

AlrpLinn VnuLn*. 

J A.rrlrijLl _=ij 
11 Sail rjl iLon 
litAiln -iL.hr, CJUUlU 

lT/nutl.h 

Srrvln. 

JCimrrrn Edwtt Ei'MwIi 
filial] BiliHl SuldttLI 
-llluitriLlna 
jCantanliy 


Jla-wr. 


... r „ J'iwfY Addrni.- 


City -Staff- - 11IM ^_ -Occupation- 

Ptilmi* r-- «i-*i in ; i iu H'J 1 1 rj'j ■ i i-i 1 n-.nf cvujuarl In iXr. Till 1 i ni ■' I ■- 1 . : J Ci I j ,L Ln 1 Fi '--r-t lH i M t L- ! . i.'d . 1 U J l-J h . L I H I - 1 1 'J. l.'rit Ir.-nf Cn n TrfiT 


Copyrighted material 
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Mem Wanted 

Train in G!ifo> 
for 


Full ILailnc^ Farr 
ftnim Vircj llnru 
iD 1 -ch Ati|rSn rlr- 
il'i^i.l frr.rr, 
rf CNlr-Int If you 

■in l : !l iGOri.1 i 


rr Opts wi*. RAILWA 1 1 AN L> EU 4 LINES 

inblx rt.-n are i.lw.ijn mm tod i . 

£n I ■ ■ri~ :-l a 1 1. -if 'J i: rLhLH,r[|iiii , - t 

iiKuliL, lliEcn -1 1 1 1 _ , 1 1 1 ' il 1 1 1 h : | , i ij rr 

lvi'I .r nn-ir humfe tiresr 

ii rnS'i-ay ord new it owing Jib.-inr 


We train uLialiL'.- inn ’ Lfp 

1 -j .i.T> tlm/tuffiily hi 3 

rnip-iLlin v. ilIl I i ■, i i i ■ i Kimiv 

■r'Htrv'. Urn mi s 1 1 l-= I ■ I '• i III r 

■:m Dim pEet lim h uvs'irii ■ > 

you id f-.yiirh.il pnylae 

you (120 ere iin.-mh jiud 1 J, 

v-SseM ;; .|ii ^3 1 li S i. |i ipj 1 1 irl , i..- ■ . — 

M‘li: : 1 1 1 yul ir r n :i tin: 
i iifviiiv;.- ■- remind 

. -j . 

l-ili' r i r Fret' ■■ ■ » 

Bodkin oral eseri- 

Iflett exf-luitiLliiii. 

5TAHI1AKI1 BUSINESS 
TRAIN INC Institute 
Die. £07 Buffalo, N, V, 


■JUr Full Railroad Fare Allowed 
to Los Angeles! 

(t's only human for you to want to come to California, 
Ewtuyonc does. How much better to Win? a-nd get 
started right— quickly qualify-trig for rim fast pay jafa. 
We sitc allowing full r-iilron-d fore from any [shint in 

ill: 1 United Si 2 .t-.-y :c-r ;i limitfd time mily. l-..i a-uTO ani^C! 
rilurc men (u uke (dv-asL(j.£i2 of Cliitur 1 1 iJL Training. 
Ntvtir agfiio will you gc-i an opportunity like This, 
Como West NOW! 

A Few Short Week* at National and YouVe Ready 

For A Big Pay Job I 

For 26 years NatidcuJ Ilk -quIcScLy helped men, get 
rendy For bi.ii pay, steady positions in the prufe^hic 
Automobile fields. Don't worry *bOi« previous ex- 
perience. or whether you're too oSl! or coo young. 
Wt trji® you by “Actual Shop™ Methods on thousands 
of dollars worth of light-up-rc-ihe-minnte equipment. 
Noe a Correspondence School, Start any time, 

...and Dnn’l Worry About Monty! Wt'll M i*l p Vool 

liven tf you 'jc short On CiJlt you f-ui fttr ManaoiL Train trig. Wl- 
iielp you leouri: Rood pur-rime jobs t(= Living e*;ir,i.frt 
white ieunjii£. : ulLiniitJ Lii rl'.-vn-.r.E &rrvkd UMint i rcfcl s 
frifmJly n>np<-.- 3 rn.in »il fri-ie, ns siirrisJ oar rise rouita rat money, 
SK-.iJv mpai *nd a r-ros r-L-n-ui. forurc Ernrliyvera kr. rhit 
National Auiu Men (If (lie K«t. sn rher Jon'r w«r* rlieir ilit* 
on ha If- ha fed, unirained oicLbaiik'S. 2'S 1 i>Zil> 2-iJCCrssCul t :ri>.:l’Jo-lri 
jilifn 150J. 

National Deer* Ar® Open tnYoul 
Ipvpitlgatci at Once [ 

■WriiiR. rsrsw— coduy^dor rtic i^liulif Stt-ty. Oiif bffl frrti 
Hi beuk wuh ikcifc wr.r TREE. Don't lost ^norher 
FA ornuM. Xh«M- ull-rr? arc ptorisari Jy Jur.ircil ter i short 
UX tiiiie. Jllsil ilie eoupifo amt kKiri jOU coi 1st ou [1st 
nuo fur Lo& AriEtJts. 


I Teach by Mail 

liwlii TiUnr— TA ii'rf ror VvTJiJiJi ILuwls.I m-ii 


’■'BlCC.lU'.'-r nr’n'nilii- -STinunt 

l-Jir* «hriij i.ur. Wn: ■ F-^ nr ■ 

rnsc u>: ;>h .'-Hurt h Qi-LLv.r* 

P-apr^s^ " J?, «■ - 1 ‘i - *n I I 

kill riW‘ihri rr^rtg r-'t'TWP-SiD I 
v i L _ Ti T T I r i , J T « 1 1 |r *| ■■■ r r M ■ • ■ ■ I J, k » 

*« ipcT a lr «»■ ■ i'^rJ ir »viq 

-I. ,, k - ■.■ 1 - .< ■ air.ii iHtar r w W. a 

r.W -■r.H.r.JIll |J5 J, 


■ r " 1 T-SjE mni ■ r-d p- 1 - t’TT rrrr h>:tit ^trlv Irilrmilnr Int-ri 

fe1ill-r.il I %!■•.* .AiIb^HIfI-K. Hnd »3Ul Liryp- TI7D>ra T™ fet B*« 

f« ip*r* M,,_. (™ P tl-t . IP, — r.-ll ... n[_jy n 11,1, |Wa-,-»j|i« I'JPllWil. 

clral vtf k. Nnr.i i h,,-,k> 1 1: ■ r.i- i,,i.- i_ .,.,I „i tr .j,^i™ 

nliin : -‘p|.p i-l.i |ipif...r , ,api ,iui,'l wrxa, teilit ST-, ,,: 

PACE-DflUlfi SCHDDU OF ADUBBTlEtHO 

□ .pC.lJig. 3CQ1 Ml^h.g.ir, avil. Chtc.ta, U. 


Learn Watehwork, Jewelry work 


and Engraving a fme trade tomrnfln&itisj 

a e«k 1 ralacT,. ami jmirprrvitrjS 
always in iftna^il, A is r; rcr-: Hc-raJockLal. ])cpt. r. Urj..ilbv 
IratsDatn, ILLINCJtEp. (it our latest rutalof, 


” n 1 liVI Full l-iirv-i.Tii* II.. 

1 lillj.- : iinjln' l-. i>| tin. Id Njf r- illi--r ■ iilI, 
^i>mn Trrd-li !■ (n tp «Cll ^Isnpir (mtihiKir i»(ir|c 
fIIIi nr lr«irx-*liu. nfc ' jtpk pri»-Iri. r*r4 kiIp )»7l 
rlK&atC 1-3 r m:t ri'vlrvl"* lhit««rjK tefw" « ■ t-jI'srfKi. 

MIF. PireGLAIR. ftULEFE IN IN^-E^TD. 

Dtr : C. PiiH-I-.. » Si- tilppLCM, 


owTo Secure A 


Y^V GovernmentPosition 

* T|lM AV(ut Tbcu anil Other Pailtlnm 

Railway foutal oi.F.itik , 

Sl.i.l'j tlj S ■ C' L 1 -t YLmr . — " ■ 

P O ST M A ST 65 M . , funn 0® §W*B ■ Vi-ur '. :■ 

CL's'roNs lioes e clf hr lapl 

i 1 1 +* 1 11 S27DD id l oar 

INTPRl^AL REVENUE MPA' GStH 

Pins rn (271111 n Yitilt 

R. F. O. MaH, CAtiKIFH 

IISDD to Sl+H a Yr-nr M 

FRFF TlDftlf I ■^«n H? '"■M r - ' i fSir-iHnbf-.il 


Bwp. n r, wtf. S. Firuc 

J-*n .Mj-rfcr. CiiiicHnii 
im.1 mr, 1 Fir J g irl p rnW. ^Bal 
aalnuirr dyMniinfl. CW 
IU±.a.C In l.iki 


A RAILWAY 

TRAFFIC (NSPECTOR , 


KIOSMGE 1 ES 


5 LE ARN RIG HT/ 


for fSIE BOOK 


Automotive School 
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Ccynt rtudrn!* 

sc- cilng; :ii:ciij] 
pjip e rU 1 Hf e Ofl 
nne ol my hi if 
iyH?h(nmjH 
ct,:n , »vrtcr , j3 


Onf ftf BIT In- 
structor* rs- 
pls, I n In a rhe 

oiimlion t>f i 

T:lp bill JIT pi lilt 

cnpjnc. 


ABIC 
JOBwYOU 


in 


ELECTI 


Don't spend your life in a dull, hopelesa jobt Don*t 
be satisfied with a mere $30.00 or $40,00 a week! 
You don't have to! Electricity pays salaries of 
$60,00, $70-00 and even $200-00 a week to thousands 
of fellows no smarter than you. 

LearnWitho ut Lessons in 90 Days 

la the Great Shops of Coyne 

Come to Coyne fit Chicago and loam Electricity in 90 days— 
not by correspondence, but by uciuil electrical work— on 
tinge motors and generators, BWitefabcards, power plants, sub- 
stations, ante and airplane enginea, armatures, etc. You don't 
need advanced education or previous experience. Coyne haa 
been placing men In Rig Pfiy Electrical Jobs since 1899, Lot 
Coyne help YOU to a good electrical position. 


JUD3 KA1 inti 

$60 to $200 a week 


Pftwer Plant Operator $60 to f TO a wk. 


bT a.i Tlir-rjLir.cc 


]'.ti L r :n 


ecr (50 to 100 ;l wk. 


A-rnfiaCierfi Winding. jf, to %ftwk. 


UiuntinuLiuTa EichtI . SO to SOawk. 
Radio Service Expert £0 to 100 a vk. 


ArsiLtiim Ipiitinzi - - . GO in 1 K a wk. 


Battery Expert, 


TOtoiTOawk. 


Autp Elf-ftrictan . r . 7.1 to £<X1 a wk. 
Contractor- Dealer ■ ■ €OtoSOOftwk. 
Sipn j] Eti [dnoering ■ ■ fflto 1WJ a wk. 


FREE EMPLOYMENT SERVICE 

EARN AS TOP LEA UN 

Don't worry about a job! My Employment Department 
gives you a FREE I Efetime service, And if yon need part- 

time work while at BgIsikiI tobrlp par eipenOen, wif’Ll gladly b*3p 
rOH net It. MAIL COUPON M FREE PROOF THAT YOU CAN 
HAVE A GOOD ELECTEICAL JOB IK Sd DAYS I Get my Bi* Prco 
t:ko=eric*l Book — fft F.fi AnW ri^&l o[F*rt i, Pia.il 

raider, price. THIS POES NOT OBLIGATE 
YOG IN ANY WAY. JUST MAIL THE COUPON J 

rnvwr Electrical SCHOOL 

Jt kr MV *•- ^ Pm*, fouikm xaw 

SOO S. Paulina StrtCt, Dept. B l-7ti CWcaCAp Imiinli 


FREE ELECTRICAL BOOK Giupon 


H. C. LEWIS, Pt*J]if*rrt 

Coyne EKctrio] School, Dipt, Bin 

SiV, S. PtuHru Si., Chkner,. III. 

(3«itlnnii«ri: Pl#a*(i »r.:iii ma ydur hljr Fhm Blee^ 
irirfl! Book with LSI illuElml ivpp. This doe* nut 


■ 

a 

: 


jbllyiCC 

Name 


r ^iiriB,L,, L ,., 


OtU., 




...State. 


niiiiiiHiitnunmMi 


n 
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dLLinQLJ’ld L. DU MCAM r rrej'.fent. IKA 

] iih Li l ull's, Inc.,; M fhvli-rP P ] fi^Tl 
(if kiklin - j.; i r ■■ i * r ■* ; Mr:nlirr, !■!:.* lit ■ L'lub 
■nf Ami-rirj." ifl t rr.’lH* r , VuClti.ii Wii'-cluMi 
I8p?m“iir-. ^MKvintinn j L!k. 1 1 L h i n ^ ^(!R r 

United Stales Afros’. 

A Radio* 

message 

To men who are looking ahead! 

by R, L# DUNCAN 

O NLY sv f-i'W irtijti will rend ihia m-r-anuff-p, . , lnzt 
they will he the type «>f inen in whom 1 i-.m 
5 JCT:-nn.-,!ly intones tciL, Far such Tti^n , , , I want 
to open the dour Lu LiuHvi'.iyh tr:> > !■ i n ij; Ln radio. Ami 
the toiipon belcnv is th-o first Rtcp-f 

N-Rt'JTiJlj, Vr'-c won t our inoj;r;npo to* rmnh an many 
men suspires I liJe..SiJ , w-f! fsuridfld residents^ boohs ill lour 
walmpolLtan citis*. Thru wo 4V|-ir-n<»d *nr to 

mon all over the wu-rld who cannot iUT»r:L to giver up 
theLr pPilti(5T50 L Thougancis at our students study at 
Jlv me I n ttl? i r npaTt: ti me. With the equ i pment- wo J qr- 
to:-h, they have (.heir own tailin laboratory right at 
homul l f LHi h too, cam stsrtyoipr enurae at home nwy < twief 
Our ceiurKc.n cover the on Lire radio Held. Wc train 
hefrianure who have had jiu previous, know led (ye ot 
rauLe. Advanced stuiceatx lake our mere technical 
eemrscs. But whatever Tjra5tch*t radio interests you.. T 
is all ready for you to study. The east ia mirprtBirigly 
lowforthe training you (pet. 

As the oldest raJki-sctiooL in AioerEea, we have given 
traLnLnff to nearly mnn., Many of thtoe are now 

rtcnc.ittivua and. engineers in the Largest broadcasting 
and miBufacturiturcpippaiiLes, Rutronsof these 
Arrived nwcrnEgh L Nor will ynu. TtifirgucCPH dspe Ipl 5 
rm hmv wli II yod L ra in. yoiirtell , . . how hard you work, 
tl at Wfl wi 11 help you . I personalty i nvite you to write to 
me fnroar free bkioktlult gives y-iHl the complete story’. 

RCA INSTITUTES, Iiu>. 



hjca msnruTES , mt, 
Dept. hi P-7 

7S Vartek at. , MCW York. K. V. 


Clmtl PEU#T1 1 PI# 

Bend me. yo«r , Fd HU 
took whirl' t' : lj »Vu: 
y oar Jnbomtoiy 
iiiL-i hod of r±'i>.' la' 

Mrur^lufi- at linmr. 


Tiimi 

AiMi'nd ..... 


Uo:c pi I l»n . 





Have Fun 


Making Money 

Yflfs You Can — Anybody Csm make 

a Lot of money rigjit at boms and* 

what's nwrtj, have rent /cm doing it. 

Wo show you ItOvr, wo furnish evotyfliihH 

necessary fm an easy basis, 

rvi*** Vnthlha to lenrn about our plan ; 
Costs nothing idl dlltjL j|... im , wivc , n yQU 

free. Write today for beautifully ELLustratctE idea 
I >>: -h: tdlitig lull About our method* whirli havti uuide 
ao many women inclEippndent. l^itm hour casj r it is 
to itutkn ft am JltJ to- S2,j per waek in tie matt Jo- 
lijlht/ul hmrir: crark ymi i.vLri imagtoc. 

Don't mien lili apporcuDJirl Write Noe. It’s Fh.CE. 

FIRESIDE. INDUSTRIES, Drpi. &G-H, Atlnani. Mick 


BEDFORD 



Trade 

School 


CwrerpiUie TjAcror Mechanic 
Aidicinn. Mortonic 

fijing 

Airplane Welding 
Air|*tinf Cbo Fling. 

Air Noviq.irioi! 

SurtinSi LlgfclihjJ, tgr h :bn 

Aula - 11 - 3 L‘ :. h 3 II i 

.MuL-Jiinr Jihcip, Elenric Welding 
Chsy.Aceiyleae Wielding 
k jdin- Mr^hank. Airbnoh 
rclrctoniiak Archiierruia I [>■ j » i :ig 
5ign Painriug. EJio'p' Ctnl Wjhing 
Talking Pkiurer, W# rte m Elector 
Gommercial Arlv Fine Air 

IM» 4M« mititlkB «•»«!» 
H'rrif jo-r Ctoji'oijf HI 

[iri-Hil]) i) TngicitcTin c Inititule 
(Operand ty BwUorf Y, M. C A} 
IIS) L' l-J [ ■.■ i J Aveniie, Itj^uklvn 
_ >-'#k VnA City 



tlllfr- 
modcra 
Piano 

Jmi tangkt bv mail. Note ur Mc. 
li*>An:i>. lor aenilt hnuLnncm. Abo 3eV'ju;riie> 
tion nyntem for ^ib. mured pi*.ai*Jj. Loaen HS 1 
]I:loj Stylei, 117(1 Jnri Breaks, i iLM'Irc-ln fl f 
I'Virk I *: 3 1 1 1 i = i l- x , Hat Rhythm* r SJocIc, Scorup 
nnd Dirt EFeotar Symphotod iV'kked 

LIsTBiany in Iniiar Flaiilo and Becoril Sly Jr. 
11 rite tor Free Booklet, 

■mu naifl idinii. ii;e rr. n,, tg tettm, mi, 

STAMMERING 

I Did can be quickly helped if 
yuri fkimrurr «r itu(l«r 

1 knciw, beauM I rtlieved myjselt niter Ftnminrrinfl 
Edr nearly fO jtous. The ■Staqr or my suRfcring — amt 

rellei — Iimc Eii(r(i-jt*a chtniikDd!., mshy or whow li.we 

pennilled cc.e io he!^ ihent. V li LI jmry pj p,y 
fsl ylForl^ (did in itS-inae- bank, heal caywherc far 
10 cea1c._ B. N. BOGTJe! j 1 !4-i _B«tu* SniHilti, tH7 
Fforth IIEiaai* Sire# t. FpdifDiiiol'f. tndr 






■OCT SMI 

) aterw Trpict. 

I mm /rnrir (nnp, 

HeunHnu 
And It llP 

E'rnliibslim Annul. I 
If hiiniurhuLrul 
} r;hJu:fr(UT 

Waichmnn 
SSlLllled Laborer 

J'u.’rajitiP 

Trc^.1 

i DiiL 111 Si. i pf |» T «A. 

&.J rai.K |.,r'i:iln -'jH# m q-.JilT" S' . 

acvi -rp ib-TlpJ I ' .’''Kfl. Lr.,:'!,,. 0,^:rju. 

... .1 ,. jcll ans r f'Hks. 

UI11 iT 

Al1iL-j:-,i ... 


„ „ .*Emy‘VQLj 

i Tty, M:.il C:,i-j; 

V. 0. I Jihnmr 

1 1!. F. Li. Carrier 
I SliMiEiLL Aaftht 
i CIuhLi-uo I r 4|UKtur 

i t:-.l T r.lnid Cprriar 
i Meat tJHpoeCor 
i P. U. Uh-rk 
Filu L'I'-rk 

I CuhtnL Ci'jrk 
i tdjibnm 
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ELECTR 


—now the World’s Biggest Employer! 


General Electric Co m pi fly 
From Uie report of Gerard 
Swope, President, we find saJes 
in !P30over S37&OOGJOOQ, only 
9% below the blcpcsL year in. 
General ELectnc mstory. Net 
profits were &67,000,000— 
s'-twiid of a]3 years except 19(29. 
79,000 people cmplovEO. sala- 
ries not reduced m 1930 from 
peiili levels. 

Amcricio Telephone end 
Telegraph Go, 

President GiJJortl says "There 
was a net gain in 1930 in the 
number of teLeiiJimies Installed, 
of 122,500. The toLsl number 
of local phone co n versa t kins 
was 2% above 1929, arid of 
Jonjt-disuiHce calls 1^, above 
1929 The average investment 
in plant and other assets in’ 
creased 14.5 per cent. Assets 
over 5 BILLION DOLLARS. 
"For the employees there has 
been no reduction in wage 
rates, and the amount paid for 
wages in 1930 was the largest 
sum in the history of the sys- 
tem/' 

Paul Garrett, finarrCial editor 
of the New York Evening Post, 
so vs "In 1930 employees, of the 
A. T, Si T. saved $710,™,(JGO 
(under company thrift plans i. 

over Jft% Of [heir pn v, v.ficrt: 

in 1929 they saved S%.“ 


BLaxiug lights— ten you about Electricity — swot senwiifc 
A necessity Ln your hoflie, yaor office- year factory* Nsw 
consider these facM about Electricity — a* the world. 1 ! big- 
gest and bcit-pAjiag employer*! 

[I] ELECTRICITY in practically the duly major industry 
that continued to prosper and forgo ahead during 
the depression Off the past TWO Jtllr*. 

[ 1 ] ELECTRICITY if a 11 Is* ripping all other industries— 
employ Lug mort men, and will ho the fastest growing 
industry during the neat IS years. 

£3 J ELECTRICITY is not oae but virtually fifty Indus- 
tries all combined Into one huge enterprise* 

[4] ELECTRICITY has changed practically every me- 
chunicil line of work. Electricity has ma.de pots Ibl* 
— the aeroplane — the automobile — light — power — 
tra ntportation — ' communication — electrical rrf rig- 
cration— and what not. While electrical control* 
hate electrified all mechanical processes, 

(S3 ELECTRICITY, while It ha* altered the work of 
thousands off nun, offers a logical solution of the 
problems of every man who fia-di his old trade gone 
Or changed u such a degree that regular employ- 
ment is uncertain. 

[t] ELECTRICITY will need thousands *1 additional 
men in the next few years. 

Through the courtesy of one of America 1 * greatest Electri- 
cal companies* wc are able to offer you an illustrated 
booklet,, “Looking into the Future of Electricity/ 1 pre- 
senting from the Employer's point ol view the opportunities 
in Electricity. Men with personal problems, who arc dis- 
satisfied with their prospects and earnings, will lind food 
(or thought In this valuable (m hook. Mail the coupon. 



Sdnnl, chap, 
u ndncitlnnl 
prnllt, of- 
■bined home 


THE AMERICAN SCHOOL 

Dept, EB-J7 — Drexel Ate, fidth St-, Chicago, 111* 


r 


-1 


1 

l 

1 

] 


The- American Ach^gt 

lh>pr. Kfl-47, JTrusel Ave. & SSth St., tUik-tt-fLe, 
PIl’iusc UlmirairJ t™klel "Lookdnui iiitu Mr: 
Vuiuru •/( tikuTkiLv" mlicui cost or mL'I:>:;i:ii;:i. 


!^;utls 


■ AgC, 


S(- No, 


City Stale 

Occupation . 
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Store Clerk 

increases income 
600 % in three years 

J™ 1 ™ tinpc in Mnlacfi wl|* Albert- 1 ,_ ftLiw.U of 

Ir™ rl f^El -i Ins taa* ji. rciifti clerk Sn a r*ijii? 

r-tini! :.!«* | -.I^X Jiirv Ti :i:l .n:l :r-: in| imrv :i:l l.i. ml: 

MfUjjn hm (amuliii rtf hi :hi fjmjUmcnr Jit I 4 iSjHh 

F.l--. li,Tii ^ 3 .|EflmiTiriJllj|i- I rplnlnw. lie W 3 J lMIltikI ;i n ffllMdfi 

rMl!^ kiJm puLutin mth ii n Incrcun or |m percent. ]|« 
Krcp 4 eiL iniL ili iiLwiiCbo Liter a LarqMf bmiw. attnciod 
tjr ii □ :Lui '=4 /-irnrtf. blnxl hlco and iily unrulnei went nil 

airijilnT L IH> iH'rn-n t. 

TfHlsif Ski rnujy Jiia earning cipcteliy hu J nor 01*113 eofl 
prjei:iiL 

I>U yiHi wcmtlsr lliitliu urrltra, —I r 1 her*- 1 * auy.iin- nry- 
Wlirfi; whra ifoublj Etlff £K£«lhl|L| | n .-.f Ud&ILc [E-jInlnHl 
rear liLui ki idf. 

Semi for Free Book 

Modern Sates rHrtrr +i 
Kwr UlB Man not dot ji wbo Trnafcl lilt# to enter 

Itu lildhly IT"'lil'l'- lltlil-- Inr (he jha.ll, ilia, TlJlu 1 , 
ni>w ct-Ulna njut t- 'ji i“il liho to erriHlv Lm-ionic- hit 
In* iin'imm! a H 4 -i»mn h^tih «elIeIi-j 
1 In 1 MoUt-rnriikloxiaaii, Aiahunut -r ■§ i I'rvErm " 

LaHillc Will M'liiJ |r. j„ u rr-LM.l — ,i n .[ null It tilt] 
l':.rLli-.il:.i 11 „■ |iy iralnini; amt s*n.-ire in Mmlrhi Agfa- 
miiiit.i : — Tin.- Hliarior iifiili 1-1 IiuthiwiL c-amlr* tnjwor. 
Vmil linTvvjjxn tlwujflij Elm i m -m.i r-r ,( 

ThlailnK" — -nr||iM 5 ultc- ijJ a Sirlnr .1 tr Fu 1 jfi! 

At-T I 

La haii ? extension VNivinjtfff 

Tin PtfvftTj JLwjfxr iluxiwsf Truing J n i.'iVur^q 
bfPE. 7 A 4 .IC Chlu.dn. 

■ niiuSfrir^?^ I&P about J'liicr y-I:ii-:ti':i Nfrirfl, |>luj| ail 

H iy > In >:&C IfuiIjh-hh fH-fd Jhctail 

OHo<#cm Htl..mi,ni]t[pnu*dwu UuUui. Carr*- 
H ™ UT1 ■i^n'iciiL i-jfHi-n ii i-nce 

HVJH? A I' f ra 1 a n t fl IKJ □ McHlf rn FOriim n vhlp 
urwponncl ManmiPiru-at 
QLlIh . Di'Htito of I-L. 1 I. □ l.tpiifE IS-ireiitkriinil q r- 
PSm ,l '." r|B| .M! W UHlMlUrti F.ntrllli 

1 . LPOi'kint 1 - :jn,J l iiiuiKti 0130 dimmed «| .Njin n lib 
C IILd n ii rl:i | tOl||L - □ ECTVrull ™ S|H-n klfi-ft 

DC. P. A. H.:np|,. |i; 1J ^ 


M:i =;,i 


1 ‘twonl- Pitfliinn. 


AdJrou. 



£-::jm rour birnl; q-iin-rtro EDUF wridlir In n. 

LTuVn? Pol C h ""- *■> c d 4i<n 

DUHIni FRfE. Writ* C. J. Osm eR 1 .. De ? t. 34 . Bl. Toula, Mo. 



DfufiMman 

Rate 



This JacK / 


JitU ilcmw thlp [fcb* 
yna TO IS Jinn np flldur, tu 
fk^ttti iii U tuE fpse ruJo. 



Draftsmen Needed In 

Awlo— Elidiiritir— Aliolian— JblKT Bin— 
Jm K. 1 Erm. vnxpt bon e Ji jMinpire Hat. 
En.Wrmh Srrn« Eaeina 

A rtrr r.ni: nr £ hrl[i Hm.. ■ 

f«! art ■ Jrt . n rft fc i iii 

«s TTiarri. Lm p. l-t - Ae* *r iwdi. at 1 
— «i 'JrmfLjrada it* 

■ Uldp i 



£bi WWe Tm Lara 

its r.r, Mill n,Lra 
hhiht Jf»r him- 

, nl “ >™^=E- UtuCirf jHi JH rn-irr tie*; 

m TtiIb Yhhj. f 1,1 f 1cJit Etjfc «f l, ‘ adld l«tat 


Hsher So A If Hu SuiiW [ i r ,„ i 

d wj cat uripf 7 rn dbr n m 1 -i.n 

1*4 JS.-U K rf rrr.T-r x^nr.. hji fc. 


Learn to Dance 


You odd Ifmrn, ell (Jifl Jiiinfcrn da.ii.n-* — toe [itn.K 
J orj.iBLi-pp, cl,(. 1 *.^ Frti ThjtH, Uiramv W alio, H 
mV'il^m *. 01 ^ hrJ Popnlsr.Hinjirtv Sit-jti 

l"." V ,: ""V ll|,s M.ll.blv. Stw cJipix mol r„,,L 

TTlHfcai ilnnrln* tt -I llljllE- EL? 

EXussXLjr 1 '*-'- ***• 


rL,r iP.-nr 
•■u ■» | 


MoGDiate iw- 

l-<Bm l£- iLbbp- 


- fi, Ei-IIBJl 1)1 -K -n I ru _ n ral i r .- — r, . ■ . 


FranMtrt Pub, C*„ SPO Ho. Clark 5 t. F Dept. Uil r Chica E a 




m minis 

Opn I fait #E< read Jiifli irrremtitlr 
af r ilirnffrclu™., Kijdir, anJJtwwrW 
qrr exptunuiary. in ttf unit Sum ioif+ SENT 
FRLL in nrouetE. Afpm writer* tn*y mail 
xting • jjOFEii i far Free OMHiinifim P*- r e re- 
tut, Unmrmimntf iirsciiTT* nwiitr, LErt Jxm- 
car+enpyrijh fe, filujunlniinf up.'!' rill'd J. 

ft. M. .HcTTrinir AlHoiItr, 16 M EliuJdir. Nik- TA 


J , , J '.'T" rrrF f 2 r- 

■■■ ■l“!T" — r?rii« Jj-| ta-hrlr. Jfjr^ 

I HTM .trMbMtgjl Lm. T-i . I’fjE 

MIW 3 .il tAIA, inP 9 mid..iri I Lm. , SfSIEkL 



IMUB Al» EtiMiiifdl if rthw ffTMl 
lillrlana in-J b L b-J ■ I r p ! ^g, yi i i|,! | z.'i 


JWTM, IV.hSI-i.n- MDd bljpJ.ir pp 
L< 4 CC 4 XH B. tmmrrtr DC lm » lr*.. 

r .rcora Kmr viudv p- .luni It J 
aE cur Faj-uLip. 

AMEjnCAH CDHR. SCMnnL 


. , ■ a. to n 

eE^mSm 

‘irlL*: in i^i* 


U i% u p " ' T “I aL nvuL fit Law 
HUMit IfCIMKhuan ■no.Ploi-j il-p, Chl-.i^r, 


CpUnLESf 
Nh]l 



rOLLOW THIS MAN 

fotioL Sirrlii, JjJ B . R| Li tn ill* -Lib F 

itu - 


UDCD I v 


■ .nil up 


Ttm ni b*TM* * riit*r Pj|[P i>nnltr u lun*, 
1™““ u — ■ T*- , Wn “ ^-F*- 

- Ill IlU r rim re *uH .lri,,i,. Im-jiLi 

N kqI Lj huffa ■Lilfi 1 it riwi ■■?*. ■ 


w 


LXI1 h|B 


IHiTI-Turi or ■pt'L'ED ICIUCJE 
* _ ___ i** 8 ?! tnnnUi Av*. 

Pint. M IS QkJrr- 


BECOM E A GRADUATE ENQINEt 

DEGREE IN 2 y EARS 



< -lillfren in CEidl. Eli.-ctrjEal, Mcvlnniisral. Chrinlea.1, AerDruistifiil kndnneetirui. EMc-iiiial- 

«™ > i l i Il i^ £;f ” f * ;r: a]n i I,H: jncluried nn i Dfifr-ritrutiala. Lilio-iirvsliHj, E.S. Lh-j;rM *iu.nit-J uiki'- 

Ci>nLpl"L L on o( ^r:ie, Eotram Lil^nE. TIoom w]„ s lp rt TO «bSSa ll5h 

fiuijaEeu cocnpr-Lc iiiewwfuJU' n^EJi lIiu.ii- i ,4 nLkt- 
lijoiL 3nn In feM( Li ini= LKm^istfiit vo-fR h lJipcolil;^ 
Ji'V. EnLur StpLecnlK-r, January. Marili. Jiijfc. 


KhSol ar 

EtuSmetnm 5 


p r t .'T :lT: J lt in n - .Juilitin, liviijf liihiism 

It nt* }<yr iUi'flf^je, 

471 Av! ’ AnsnJ-, l«d. 


-.s 


TRI-STATE COLLEGE 


Copy rig fried 


laterial 
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HELLO, EVERYBODY 

E have t Ltiussayr ftir rvrry man or woman Tvlm 

WU nLd tu gCL iFilir .Ul> :iiidi :i “I. Tp \ i; - Li 1. 1 


rtniwiillliIH Prniir^m VI;ina[:cT Musician 

SinjJL-r Sale* MrfLl-LlllT Ur:u.Lrr 

Ayiftf A-ilvertisiiMr Wticcf 

Publicity MljliCji.1 flir^lw I fir (. t ine 

— Or Any Diki'a Fel'IiJ HryxMjk-qit-iriF 

(uxci'ISe-nl r-riHtlonp in Braodarcting Ste OJM1 
1 j> S'lli'ii _ atid yivmiin v.Ewi have iTnsAr-ricl the berli- 
njriiif- ra riniii' 1 jwh wnlalfon, Bead VLoir hnw you, 
Iihj, ran jHcpare vdujh If fan a fejfi.- paying |nta in 
lilt ad* acting. 


Let FLOYD GIBBONS 

show yoK how to 
get before the Mike 


C AN ycai <Im f-nTr.f-l.5i ire 7 Haw , ™ an 
idea I i t a Kitdki pingTiun? Can jut* 
iJi M.-rili.: i LI lies? IIww yn-ii a Radio 
voitir? Ak yon municallv inclined? Hat'e 
you the abrlUV W write humor, dromadc 
BkE-lchf-s- TlayltLs, aiiv-ertisingp Can yen 
si'll? H J-wil call jo aike i f tlivaso tiling*— 
l)HMdCASiiKfl Kte-dl JOKT 

LasL year alnn. . iikire t liSti S.) I .OW.flOO 
uns lerwied Tor iaLt-r.1 liefore Liu. 1 mbere- 
IjIlOOT LlJ CTLcrLaiTl anil, i.hLih-^I.O I hi' A Illl.T- 

affln people. The 0 drt.kma 1 .rd rtitinbr-r of 
announcer;. ipe-akcre, muriciani. actntw. 
{Ac,, who perform yearly at the 6lXl or 
more Altar lean Bhciudcuqting H’taLiuii'i t; 
Vt'Cfl tfWtT ilUtl.CHW peiSfiEIE. 


The Fastest Growinc Moliuni 

in the Wcrld 

The ’trigiKeet advertisers in Ltie etuinLry 
rf-ecifincze ihn businra* KxenKlIi of Eirr-aiL 
casting- Tbty n-Jy uis it TiRiFC and [Pure 
fra- inirtUdlj.-, pro mafic r and sulci. work. 

They Bkfe sWRina itfw IddM 1 . Kh-w Hlknt 

every day. 

If j-viti ,.t c ^ix"j at tbi liking upid'^n: if 
your vnicc Show's proTitiiee; if yon r-:. f--, r - 3 -jt 
MU. tb.-it Luk-nti Lh.u cujL.I bn turned to 

(ritafel* btttt'llMHLM plIPpOKS p4-rli£i1*S 

" <Gsn qualify for a jo’ll bcEcrc the micra- 
_£ L-'-t Floyd ■ I ili! k:ii - allow y i iu, Iii.'V 

■' Cir your hidden talontsl 
r : -fPibe ability to ilnft in ska sulfi- 
* Tt inert 1 m- cimpled viL li iJnj art oF 

riiflif how in *et tlii- nun* nut o-i yniir 

icy for tH-oadra-rtlnK p-jriHMi. lEcrt-ly 
llii-udiiy |h)W Ifl. n.yilo VdD 
uLnayoa : uccaa n i a radio rirarantliJ.. 
i sti'idt fx 1 faniiliar wiLli ttic EimilnLicirif 
Lift' mi. roplio nr, ami. kfiiiw haw Ur 
• h n you|- rtorira fi>r rffrclivK- raibo 
■TatLon. ft Is nnl ctMIMlt It liavf rt 
*■". I l* Iw able- to dEKTfbo things,' 

ld know hnw to *-ll.. EtfoUtkaiALnit pf'.'- 
fi-jiTh wrjj-- dyfamto itioblrm?, and any 
talent, no nintLi-r iiuw .lirnyit, nsijL-t I.h; 
FirJapied to fit tlir ^jrcta! icqoirL'mrnth 

T4W JLlCCKSflll broad rani dlljj, 

Floyd. GiLEic-iid, onr of Am^iLca's fia-e- 


mort. lwnailc^rt.rTr!, Imr dnyrlnp«l h. nn 141,110 
rtWltrod for Iralrtnit H»hi and ■R'u-lrti'ii at 
home for tliLr farcdnati ns ytork. Thiir 
hOHie »t'.n1y «iir-i: ftllfo-j* VfMl m coll+plcte 
1 rai nLr.ii in rvi-n,’ pba«- of bioariiVi:TLLaii. 
A'uni- >xjni ca.n nrnfrt by l-Tdyd Giblions" 
i'rarn of escixrw.iiirt 1 in Radio. Von run 
4 Love In p yoili talents right at linme in 

your ipnrf e I m.- nrrtr-r hi; RkildarH^-, and 
aeqainr the trclmiiiiie tlial maker ICniSir- 
ItAn, Out of oImciitc idarrB nil- rnmLng 
the future Airmti ami Arrijn. GraEiant 
M^KitmfOf, RntEyVnJlro!i,QfJvr Palmrr;, 
and Floyd Gibbolioek. Wliose ycajljr earn- 
i wllf be ecornaftiis, 

Unlimited Opportunities 
for Men and. Women 

Men. are neiif-ed to do viierial bnJ4d- 
i; 1H Li n^; of nlL -.1 iidsss li.^-r ipLj.-.- brvind- 
rn.^LinK of pnSitical evJinta, har/rtuct].. FijoL' 
ball Ki'irii--. Ii4-ix3i:.a, wti-hI I jrin, Tka;rhat| 
and hnmlreds of other OLcnruon; of a 
id mil nr lefiir-’, Watuy "<■ u h-ivc isiodr 
Iilaer; for themselves as ju'w-t brood. 
enrUrs. biHjk Tet'kiwtrs. play directors), 
readers, siropram bniLderv, advertisinir 
v.rEiir-, KLlinunen, and Ln poiareti of other 

hifitilv pai'E Uroudoj-Ff inn h'lw. 

warnen, too, have foaml ltrandcnrtins 
a jkMJltable hcu_ ticld of rndf^t'ijir. Thrnr 
Is hnrtLIy a stnLiun in tlic country -.vhitlt 
dors not feature women broadCAster?- 
]troarJr.ii)iLi nc Stntloni are always in- 
lereoled irt a Wi^|ri;iit ■wild <on 
Trii-wnL n wy-1 1 prepared pargrom 
devuted to dpltlesl it tcirney. in- 
LerloT deonrstirg, etenuette. child 
wcHare, sljlca, be a lit i' and iKiliic 
making, 

A Complete Course in 
Radio Proud oast in}; 
by FLOYD GIBBONS 

The CoUnsr’ has tux-n plannryL 
be give y-.ni n thorough and practi- 
cal Lrainiuic Lit hew li> a u mmili-.:’.. 


1 '} -inf. «. W7i». to *HL 1"» RftBe Broflil- 
eostinfi Stncioos. 

A R-w of rite Jkibiect* oot r ered fire: T*r 
.IfiVro^ AoHe. TAc Jftimarr Voize in Speech 
n I'.r -S'lTf . Thjr e'.'.yy: M I'^.y v I|/ .‘L ft FT iVU d. .4 K, 
> A o : i h iitip. ("h-.’iiH u i.'y, IFrfJiae for 
Zlinpwtrsr.'iRgi h;t Hn4de*lt)iint, 

( am me* , -i-J ^^OHfarxhif , KjNxvicdzc flf 
Afresir, Fn-filfrifj. 1 rite C Hi'rwrr, .Sinirio 
.',] ,i > 1.1 of fserl rioceui of a-it-f subjtui, 

YqUinhle Bcwsltl e[ Sent tree 

An inti-rr-t iiig Vittltlrt entsLlrd. ' ITftwb. , i 
Find Y-fl’jr PL'nir in PTr.^if carting. " trlln 
v, II tin -.i l.i.li l:iH-iii:.|:i-,H i-li-r'- I In- 

Fliiyrl (litihorjc Seliool oi Radio Broad- 
ca-sting. Yoil can And out wiiheid olk- 
SiKSii-eri Llie n.pfB-i[T.ii:olt3f-5 tbr-rt; are for 
ybu in Lhi* wcirk — and havr you cart 
aci'Liiirr 1.1 1 e efiiH.'fir.'iii.-v _aie.| hsitf kg round 
re eswntiat for successful Elriraitrasli n*. 

Let EToyd Gilthcns rhtrW you Irdw I* 
qiinllcy for o. Ii-adihg jpb in Birindrnflinq. 
Ly-t him ehaw- j-oil how to turn innF 
Tjndi'Vi-Inr-cl trtl 'in- I mo money, llrre 
ir your chance In enter a LiMonis pto- 

I- ••• ,i: In U|| a.n ini-riir-..m< c i :- 1 : - Ln n:.e i:l 

the irrfi-r ElamomilE. powerful siiiliMirirr in 
the n.jiht. Si-nil Tor r, llo»‘ r* Klml % a«r 
Pliwe'In Breftdwilnf'" UHiay. SwaWraie 
H.ir I low nknntete umt practical She f-lnvd 

GEbliuna Cnunr Ln BitiHilLnUtLCkR S3. MO 
pq-s t'T obSInKlen, Art nuw-reli'! elMiliOlk 
below today. Flaen Gmon ixiicxji. ™ 
I L .4 : :-. EaiiAi-L-Aa=i^ci. Dept. L ?. t ' A4. MaL'l nH'. 
H:mk IIPIr , illHh) L-Uh Stiect. S'. VI., 
tl ajhLngkon. D. C. 


1'ieYD t-l3:.:i:,> StllcOL W Hjkl-lt I'BO.t’KAFnnp 
J li-iL. ty, f 3. tb,y'Ln H H Bo.uk Blilg.. 

Jfifin m [ft si., s. tv.. Wauiipitwi. is.d- 

’■V'lrliaut obllijllno 4**id mn yooe free booklet, 
"How to F5iu! Vour E'tate ' n BTEOi'IrMHiln*. 
unnt fcn prcjmri - Miywrlf. d'.* liriE rn>' H P n rT " t injc 11L 

horn*?, so cnftcr sh>' firld ■tif ELuilau Ji-rua^c-i^i i~ s 


S umc . 


jLjfc® . ...... 


A Liiirci j. . 


I 
I 

I CiJji. -Siait. 
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o sunny 

FORK] 


Eight Itnprw 
Muscle Build 

<~ 4 ll for c? 


E«*t r’-!"' - Inia ■ftlch rnir Kmni '(islri.ll. 
il r-M “ • r» ■ ’I cil'tn tar hiahh :IiLb 

cwJir-fT^iTl ii m sum u**L KAT IL XI s LEANT 
Jl.-i_l.a-! , W- ! «. r 'i -pii Lan -:r-bte cl-^i iiuuitr 

■ di l* s -fcfo lc- I»3 Ih -sf Law 

lln cbIts ilrrut i r_:fcJ - ■ ba ils# rwlnira-p 

LH*h-l n-r PCf DLflOh frTili-Ci&ivJL. RjlP if 
l*i ii H irlu -imtop pi«rrliJ |Ti|i 
nd ami. W.iS CJiTi laliiq E*TI« Jr-. I I | Bwk. 
ITU iul iwa. 3lrli3 airifi (MT.iilL-i nnrin 
ii LI-.-I ZiuIh. Zh-lrbi. 

3*1 ra iBfl i i i rtiL r-H tin 1,1 i>ii dHainrr I 

—iiwmm ■■■!■■ J.ri l ^i t . . .* 


NATIONAL 


opens its floors to you l 

retell in I* ?! i': in- 


~-St+ wf AmoiLna^ most i filY'iini i ii r 

pJuw Ea live ami ]ftfii?ri — Yu i ionnJ — -tho apiiruvcii 
triMWi eHim : nf i Ii* 1 V«[ — IijvIfh-h you m Lti# 
AnfiA-len! Com*' Wes-t, «njrr. life* team :l profitable 
triwk in tin- Ju.uU vf prosperity, sikn^hiuv 

and I|J.| (PIJICSJ. 

Ydair Riilraad Fare Allowed fora Limited Time! 

savijiy «jnu dr-urni-i nf cihiiIeih III Cnli(»Qia. J^ntiotbal 
"ill IMF rwi raiJiratrl liun fnini any tiiMiii i r (Ji<- C'3iin\t 
Sit:ili->. -’.1'Vnr jHfiin another ftMOTtumiy Jih-.i Lhiw 1 
InnuORaHe ilun unit -ri i T. i M i.inni'J 


2 ■ " — ; ■+ il- m 

I 


Learn Public 
Speaking 


At bntne— Ln <:jnc ---:20 triLriiiloa flay. 

Otbp=htw '.ilarrOrlpIVL " *.ir ..If..,'.. nLJm-». 
Incrrii* TT'jr n,.,rj, ihr.n.' to r..i 

'xzi? '=“ 

NDHTH AMERICAN IhiTLTUTl- o>nt i,o_h 
J«L »1 M|r hle *0 ChlCB,n, |||| n AH 


turn nij nTonuy — ifi« it Ff»od 4 d Etbe y w I lira. This I 
-nor.sy-hilfcilui Isunlarai Hdflll.y looriwii to n 4 iw innnihi ! 
In idkr -or pv-rn In q (■„■-.■ lull#, FnrtJul I nil ulm. I nil Ivtidlj if 
>■ I ■ . j i! " 1 1 !.■ I, I i.ki ■ J£iw Lmoti, ni.'JiwJ In JilqMj.- cndureeiL Writ# 
Him i'.'.t ire-? ralatot F amt i^IlI-bI t*al tin. .i.Iilr.-.-j- 
m YKHK 3 EHD 1 L OF tlEmirilUL StJTUTHf, 135 kr l Icl SI, , H-a r-.V 


>v»<| ■ “if- r E ^ 1 : 1 1 I ■■ c • £ mrr pf /IT. >i rir.^ 

..|t|l v. III ■ ■ ■ ... 1 '.1 .lr K |.[ Uii 5£ m .-I. it ,| jrp \ 

Ui LDA ART SEItVl-iJE-, Ejujil . I, I l*t. I; u *]l. Vi. . 


LEARN WATCHMAK1N 

o.nd Ik 1- ! m i I ri 1 1 a i I ^ ni . w«± hrfln twi i : mvurO a r. ■ . i !■ i > ■ ■ 
Hfuy im Itnra M-nfl fur l r KKK CATALOG . 

0 -t lguu wi.T<:Mitknina ichom. d. F c. a, jt. LC.uii, 


MATIOWA1 ELTlTRlC/ll FA|Hl>T1 

PfN 7 + iWi t:sw nn SL, 

L.P. Aa.JlIcSv 1 1 1 lil'i> 1 1 li. 
fold m; L -. . Lij Fitt iSluSrarcd .Tnk'.! of £Jx. 
tail Oppcminria lluy l bg Ju* J ha I=ut, qzuX y 


Can YOU Use Sl,000^ 

Clji'iJn f.-bonokwrEtT. Wuhinehm, D. C-.ii.Ailr rliat iri 
(tm.- tlif- fiMt Y'rir. V< H.I ran mat:-: 35w 13 ivne j' 
P In Jill e i ' t Danw-r, in Orr 3 u#tr 40 . Oil th ' 1 

RADTQ STATIONS NEED YOU 

TTEmakdlKU i^riTiDIlil (or KuwhIj.ii CluILirl- '-: Inr I LrcAfl- 
EHUlUt. MV frnu llr-l- I JIAI.V.-: V( I M IVKJCKLV^ 

ror Titn PaY I Vou not evor-Thlnq vimi »Md im p.-H 

■ :|n.' ^Ulot :-:i'-Jl;Ti riPjl l'C:i (■-■:■ . ii:.U SIL. r.J ■ . Whli/IE 
Nu-.V LElI:k ]■■'>; ;k.. HinilUn StlldK iHIlK 


Semijhr 


MATIQNflL SLEC Tffl CA L school 
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“I Saved Six Orders and 


Made $90 in One Day*** 

Thanks to This Pocket Volume!” 


/ 'VE only horn telling ab i\ii. a year- 
ly | Vi || ] lir- lU.1- |ll, tllOUJjLl i rruJiiLsi 

iiri.il trained safe-mien are tlu? liijlif-si 
ycjlid. m esi in I, In- UMjrld. I CEpCCtcd the 
go-inn i-o hr hard at first. It l »aa— 1 Tt hit. 
harder Ilium I r d fsqMCfed, even. At the 
('lid, fit" Kii months I was eomuldtlcllh! lo 
jl«l d»CiriiT»fli'il. [ certainly had n't made 
n iLoji or _L — hul ] wasn't scLting. C-lLt ce- 
Hulr ; 1 ahl>u4d h.tv:- li.Lil. 

Naturally. seeing other fellows 1 1 ■ ■ 

starti-d rinlit wich me »k right aliyad, ] 
ri-iiLi±r-d something was A [mr- 

tkubrly disiwaiTC hlem thing wastbc Taft 
that :ll times I'd he right On the point 
af closing ;jt flood -Fluid order — and nlL or 
li, a ad (km, H wmiM sn " flail.' ' ElL f let , it 
loriit hapjienLna all the ( i ill* ■ I was d< >i ug 
pa met I ting, I knew, that war kjlJmif LhGOO 
tales, 

Vi m:i Ity 1 decided Lliat I had (l> do 
acimf thing, I had IXfiL hearing a kit 
abmi rviUlonn] ti a Seamen's Ttuitli-ng As- 
sociation, bbl I'll ai-wr LevKHsLunusd. 
litem. Then, one day, E teaflide of Llicir 
aurwiirfce ilk itfB, E wps n mazed tn find, 
how ffj enp re h e r r: vcl y they coycrtMl the 
training id unde fine - il T'lirthrTmore-, the-y 
an aoii razed that they were sending a binot 
nnusuaL voEump, ''The Key to Master 
Sinleimanjhi.p, " C.0 uliilfil ErjuB inert wee 
LL-iki'il f. ,r El net cnly e-ipr-tie-nced inlet- 
men, but nteit winy had irever acid. tml 
i : l i l 1 1 - ■ L a chance an this highly paid fi-.-ld, 
Naiimdly, I wrote fur at — at seemed, to 
lUe that, here wgF, tlie certain BahiLlon to 
the error* E had lieefl lilukLUj, Imagine 
illy turpThiK — •and interest — when there- 
arrived, act only onu book 1ml tv-o To 
t-liih dny C '.-rifi't decide whlcJi of tha^e 
bonfea helped rue hio;t, The little book 
which I ii.L'.l not been e-TtpcclLn;: war just 
n-haL [ tiiM.Hk'd at. t bill m ■■ It written 
far narn just h'fcc me- — men who had 
been plugging htons I a MdepmfiTOllip— 
npyer jiifcns-sriLl, never Kit hope Leas tbit 
they ctuil eellirix. And while "The Kej' 
to al bj ter Sal cs mane hi p" cave ntc an in- 
aiulit inly tin- riiil uxretA of snScjnian- 
rli.p, the atlwt Len'h. ,L Mhtakea Cent- 


A NEiW AN'n F'ENTR EDETION 

T iii.<ll>. i Vi In i refill 13 i£ nrimnal 

edition o3 ' J'he tiey tit .ttaatiT ^alet- 
marifiiLjv "■ art men wlnt today tn- 
ainnnit l!vS Leader;. n£ BUDce^slnl h: ||- 
ins. fodny, i a mid it-in ii to " JlisLakes 
Ocini luunf V >!adfi in SrflLiyr, ' ' we are 
rendi na The Key ta itestr-r SaLe^. 
miiwlilr. in Its niriY nnd finer etli- 
Lwr. the product ef lears of tmlee- 
manihipTcsejrch , FtLEt-: to aaltmu.‘n. 
ke il 4Lnl.ii Hon. and = dcxLre to- nijke 
the meat of saLcereinrudLip,. 
nre pit you need td set 
tliis Vdlizme. SdmjiLy 
mail t he coiapan & nd 
El wilE he ie lit lit > eu , 
with ^ynjr own copy 
of ''.Mlstjikeu 
CDiumocJj' Made 
in Selling." 




jifehli and the nrst two weekj saw my 
Mies ii'ftirr! snnr. -■."n-t a minute of time 
Lust — E kUi died just lil UE-iure bouts Lml ] 

L amed tldnua Ln. tlio.ie spar-t houn dial 
ftl linmr picked ujt| juaL by my 

own esiWTiencr. 

Tnduy, [ lint! urnaririy. aucrra'c in tin* 
Vclume or my Kal« now over what they 
were a yearnfK), Thi-ij I w:m sHEbutOnly 
limjE jtv.'j-. of my qu'da — this monLh. 
with n qunta twice as LjIsIl as It used t* 
J'm SfL'.'-J Hteyfl And you know what 
quantity prodnctinn, mrans when lL-.- 
bonns difi-tA roll amundr 

TtnEiiv any man wba wands to sec how 
to end some pi l:la hiiiicyFL talen Wi-:i L- 
rtWSCB Can C-i'ac n. fruja this beeik siniLf- of 
the nn>jt fnntUei'L lilietUkeK wltkll klkj[ 1 
tali h, : l ni L etl juactien] Kuuerllons how 
Li i rnd L hem. Kot a penny cJ olill eritic n- — . 

M-kta ki-H t'ltin- 
mrtrtfy Afnilc in 


thenly Mads tn ScEIEnq. ,r wa j the Ofte E 
OQuI-l fir-L «ri Tfrartk-o.1 i.fr- lnuu. 

Hikht lit (,1-iu fir J feW Jiafift. I F-tw 
some examples Ljcoce-d. They were tilings 
I hart been doing emyday. Td never 
dreamed, they were tLancerena errota, T'ue 
more I ttHiiiglLi ahifiic. clu-m. t lie more 
clear It teksoie. llmiigh, why l w-ua i«v- 
ine suc.lt difiicuLty with my do Bed. I 

L il h- snt'H.dr! ■' JLy njnlly, itiut's why 

Barne* decided le put elf bn '.;ir lliEi 
very aflr-raotm! " I irpl on thinki.ii;; of 
men w-iio;e order:: 1 1 Im' 3 loet, lirtfuaiid 
just that very nii:takE. There were stx 
or tliyiu- 

Thc nr st mnrnini; I sallLfd. ooL, brisk! 
and early te see ir [ cfllilduT rave thode 
raEed. curs l lie tips ciwn me. Before 
norm. E I Lid pin. tlto pr^ctjfAl AiLSflji,'KlEnnij. 
ul i !■:■ l lii'li- l.HH.ik i.i w.-rk — y:i'S r iit-; 
enoagb. in srery case. 1 made the -rale 
Which E iuui tfipiiiht was flrtke dliui liters 
ink. Sii( raleH raved — aL Si 3 cpramidisim 
apiece, that waa S'Ji) made, h y n-iu- umi-n- 
ingT work, plus (-be advice or a Little hook 
thrit cost me □□thing I 

Of ce-Uise, Lliul r»?t nic to thinking, ff 
that one piece of knowledge fs'iul'l make 
in,- Jflft, l|i.aw pmch w-ii up! E make out 
m" having all the kripwlndge uriik-h Vic 
NwlLofiiiI iktlcKmen'ii Training Asdncia- 
ci'Jii coi.l'l slw; me? It dMlt'D lake ]i>aj( 
Co fikuie that one out, either! I v.:i- eri- 
rutlcd for the IulL trasuldig ili:ii inifu; 


will Bend you, nbso free, tlw- new and finer 
edition of " Tl* Ki'y Co Master baJes- 
IWBtilLp." which aLu«r it? pobllfiHfon (iad 
lietn read by many men win* have gijt 
Lktp the hiuHcst pay rLar-B of R*lfsrann- 
sliip. ’it'rice for both C-liwu vaEuablu 
vahimrs paw — rkc- coupon wJEl bm'.Ethem 
hy tciurii mail. 

NATIONAL SALESMEN’S 
TRAINING ASSOCIATION 

Ditm- H- 1*4, 21 W. Elen St„ CIlT^ipJ,. III. 




fid tin it ul :-iii]LKiaiL:iibl'jujjiljii; \[H 
i:tBlLlQa, 

Dear. IT- 1 m . 31 tv. ELm fit., 

Chleiiin. ill. 
houtePl 
i-tlslihr-j 

u well r,K "Tlie Ker to Mwter 


inn • -nn rei me. nii'iiKe i*-t..:i 
■fommenly Hwie in sull- 

\sa& 

. TnKH.iLiH B<irx-le* IfutiiHA Irirlii'llruf your 
| freti biiploj mi.iht Stfevlcr. 


I Vame.-.j, rrr . — I 

J jidilr-ftta j 

■ C1(T bt»E« | 

| flse. . occiirmLhwj | 

I \ 
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riiiscr-i 


ItllLII voni ii\\\ HU AT 

AT MIAIX COST 

Whatever type r?f boat you m. :inr whether it 
be a speed v <wii hoard cruiser, a racing hydro- 
plane . a «.• i-viCta bkout board ruriahi jut . mi.:i pj>y 
inboard nin.ilx.nii, wniling boat, Jla: Imitcm 
rowboat Rjtn out be**: J motor, round-hruiom 
r*>sx T^iviL or i^h>h-, the new 

POPULAR MECHANICS BOAT BOOK 

SNOW'S YOU tXAQTLY HOW TO 
CONSTRUCT IT 

Tlw need far easily under SKwef dnoclians fee ihe ni- 

in>r hi.jili.lrr tU entail i;r.i fi hnr been met l*y aepjqlfp 
buLldinn these beats- and pfiottfirn.-piihii; vvery vital step 
in I hi- ej lints lnuTjqrL Trr.i . yrm lire sbciwn everv.lUn^ 
latsc an it es dcirrr. ntithinu K-inc fefr til Ki^^vvnrft, 

I'l .i- dwijiRi u--rd Isi tl it rju-ie Hcmr Ek*>k are of the very 
latest, up-t!>thc-mimitE i-rafc. 

THE ONE BOOK NEEDED 
BY EVERY BOATING ENTHUSIAST 


2?5 PAGES 

iSiiicrnl in Cclor.i 

PROFUSELY 

ILLUSTRATED 


LARGE SIZE 

7*10 INCHES 


WF CLOTH PRICE S3 

IE Cit ■:• yMt In addilicm lu lv.:ir birikln-fl infuini-iiin-n. everythin^ v u nix J tu liniuv about the 
r fi fitful iiii. tcfuipenem, care, repair and -nm i-t 'i : , :cc of boaju. Tin, ind lJ,-- uj ! ' i^atK-xt, pJlcrc 

fulea, handling soiling craft, gpvefmenBK regulatiinn of miner Imou, knot*. timiit digital*, uttful boat 
kjf&X Elf VOriOMf hjri.J-. i;l,i ...ly t/i bcxiljrig .-nil--. 1. Mr- , 

■5«ir pairjpaiJ u/nm recti&i of prize -or by fiu/trJ jmxi C. 0. D. utiyiilxr* in chr L' 5. A. 


Irfu 


POPULAR MECHANICS PRESS — ROOM P7---200 EL ONTARIO ST., CHICAGO 
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There L 


A ll >' n I.; h.T^-r 1 ,1 do i £i it-fi. rJt :‘l hkl I L I n 11 
hr/UT nr two a day to nijr Home Train- 
ing Cuurrc iitd. l-i L-? week* yon 
'■till be mastering the principle* ni 
■Groiihri Tramirt-z ami be iirfiisared Ifi 
tiual i (f iar arid iciipi a big pay job 
?n lhis branch of AtUlfen, 1 1 ytji* 
ivant to Ay, ruy lionet Training Course 
tnebee yen the iirincipli-e ut flight. 
When ron have cimipleie'S the RTnund 

VaiRUitS I will fl-rjir'Kf iv?r yen lh tfAc 


JOB 


ua 


At IMPORT 


l 


AIRPLANE T AC TORY 


AlRPLAN 


Will Train You AT HOME, and 

Get a Job Paying You 
300 to ? 400 a month 

Maine Bockwcll. famcur* world war fiver, in nlTerlug 1o train a limited number 
ot unitiViui.aO aiiir-31 vrliu wAnl tij yd iiilo aviuliun and pet one oE the bis pay 
jinl.s cl.uE dyLiulhi. offer s. 


IN 12 SHORT WEEKS 


ynur dying instrociinns at any lirensci! 
airport nr-ar your home at special tc- 
ibiv-ni ritOe. Or if yen want ynu -ran 
Cottic burr to [>■: vlcn and get training 
at nr.L of the finest and beat euuipped 
airports in America. Xn matter where 
ynu learn *0 riy you can qualify lH- a 
idlin'* Licence and a high pay ji.ib m 
passenger Lues, srinil srrvicc, am I «thcr 
important branches of flying, 


Advanced Education or Experience Unnecessary 

You don't need n high education 1o master my course. My Hiiene Training Cimitmi 
I s thormiKh ami fioniplclfi, Everything is. u -elenfLy fin r^MtiW'd. with eaxy-<to>iuiilefn 
stand lex t and pictures, that in 12 weeks you will be .atjLfi ti> griap every 
bn iiiam vii tit [iriu-Hple ni Aviation fTuUhd work -n 'J gel a start in Avialinn qiia.li- 
aytiig fur any important nv-iacLriix job paying SJOtl to $4011 a inonlhi fiEy Elncie 
Train ing Cnnrse will give jnon all the knowledge iiece**ary to ji.iss llic U. il. 
flisvei nmejic'ji written i-jcamhiauiisn f«- a License. 

How T Help You Get Yotir Job 

Because nf my -experience in Aviation and Jcr.owl- 
edge of the L wcTk, I a in in tcnpfih nrith large cmiikiy- 
e-TH of trained aviation, n'*n wh.n aye constantly 
seeking help. Thus E am aide to help my griu'iiner* 

?fil ttie flvt*[|kin |(* [hev warn at Wg pay. These 
empiayers prefer BockweLL Trained Hen. 

Money-Back Agreement 

I tin sa sure tkrd you can Seam Aviation with nsy 
belli Md Step LrtRi a tip aviation jfiti that LE you 
aTB nnt satisfied when yon have ('int^lied nay course, 

E aRT' c to TotiiTn every prnny nf yctii tuition. Read 
my money-hack agreement. Act ttiiw while mv bw- 
rial fifFrr lists Ruth this coupon to me far a copy 
fi-f iuy Eainius free bouk. 

MAJOR ROBT L. ROCKWELL 
The Dayton School of Aviation 
Desk 17 Dayton, Ohio 


ENGINE: MECHANIC 


MaJ=r fljb’t L. HarlwsM, 

Davlon Srhenl el fiyiltlon, 

Iftts 17. Day tan. Chiu. 

Tir’i: M-iJt'r L'k-i'e rt-nil nw- h"n>;t: and n-Srh- 
pik nhliKMirek i capy rd jrrnr riiu(m< linok nu 

AhlSUlee | I lm itrlalbi nf j T 1 1 Lf- uil-rlA piiJi ; 

ni-o ymr usviai tuilicm "fTvr. 


Ad'lr 


Tnwn .Elite. Age. 
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ft 


m 


F'.li -Lr-ii: 2rJi '.a*. 7 J.I Ida l* ETi'Uilii! 111,1: 
alLd Ore. tSwwbw* t*l» hwd *11 
dEktr Linw. Lo-mk arvuinl ? 1 1 ; you'll 
ii-i: Lila *j Lb j'Dur wwn — eroTTfbefit 


Trained Men in H-iy SemAtit 


Kliiijji iiirrJiiiii. 

•uptlms-torv 

netded. Thi'm- ■ ray 
vttk ni. l aGcr .ground Hoot tippm 

[iijiIuim in ovnry !■:.■:■ fluj iiu Ilji n- 
L(H*Krv*d!W Imli-Litr}-. 


Imfli. 

linn lu*-rrn Hr«- 

■ m I* F 700 .1 


Lnra *r actual “ w “~' uurLaHnr*, t , m 

*drl -uri all If |mi 
B lJCh^ll^- 
1m trutllart Jb 
p.rmri.l, mnct 

praFlical and 

IhtnMjgh. 

wifllji In \\w IITiimL Ami Uo(C iHjLlpp^J KI:I|I^ |rh ChrO 
CG*jntn ! q:j|jin«p VOU thnfctiiifihly Mini wi> l| h.M|i j,-i.iij HCHFG 
± rthiiI roCfliioruiiiin :oli. JubL Icnr out Uil* *dv«-tlsi:ra*rit P 
laHLfi J.-MII- itiLfon ainl ail'iririi un Lite margin azul mull imlaj; 

— rtlllL n.vw— 1.1 

fH£ NJTJQMaL fECH. r SGI Ulmor BU| T CLEVELAND, 0. 


E-iiy and Quifk tolrilm 


AVIATION wti n 17 17 
Information JT MX Eli WLt 


M a ney Back When Von Finish If Net Satisfied 


n.rrcr tan SchnnP, &rpl. tfn-47 
S*mf m* full lH-fe.-m.it '50 01) 
will help ns wits mate* In that 


Idlr-a Flo i 
r AuEon>sDlls Enoanstr- 
....Clrll JSnsflln*#!- 
... &fuclor.ji EngmKO 
Suflrcss Friar iter- 
.. a. F. A. iAudiLur 
. PonkaMir 



EL. and Ka ., 


□ .t ier An. a id EBLh EL, . -Cimem* 
the mbjKt ctiKh«4 AHd hsn ir*u 
ILne. 

„ 6l"fA-loul Eng'nHf 
....aorptr*! Ediicailan 


.... La* per 
.... Main. Bhap 


ap Pr-rirtlm 
_..W«*iinlcoi| Engineer 
... Bicarr Enpneer 
_.. CrraTLarrian A DotlgraT 
... High Buhoo I OradLulb 


inn 

EARLf. I.1EDERMAN 


l>£p>C. 2007 .*US llr-r.n :IiL>r Hark City 
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Want a fob 




ora 

Hobby 



thatFbys T VheteTbu 
Wkll can be Your 

OwnBoss 


learn 

Illustrating 



andX*ep¥m 

OmHows 


S EN7> For oil r Free catalog “A Ruud To 
Bii'gprThiups.” Learn how former 
Federal School graduates now earn 
larger incomes* Seethe work and com- 
ments of the fifty famous artists who 
have contributed to the Federal Course 
in Ulus trati ng, 

Opportuni Li<% in drawing have never 
been bet ter* Art Is u vital part of today’s 
business* Successful magazine and 
newspaper artists are making line in- 
comes. Advertisers and publishers are 
paying large sums annually to those 
who are trained in Modern Art. Think 
of the money paid to arti^la For the 


ill us l ra lions in this magazine alone* 
The Federal Course includes illustrat- 
ing, cartooning, lettering, window card 
illustrating, etc. 

TEST YOUR TALENT FREE 

Viliy he content with a small income 
at routine w ork if ar t training may offer 
larger possibilities? Many people have 
a talent for art and do not realize it* 
That is why we cucIctHi: a test chart with 
our Catalog. It finds oat your ability* 
FLU out the coupon now . It may be the 
beginning of an art career which will 
enable you to earn a good Income. 


Federal School^ Illustrating 


"I 3 l Federal Schools Building -=d»- Minnrnpuli;, Mbueauta 



■ ■ 


Federal Sc1mh»I of I|l'in| rating, 

TUI Federal Ituililjn^ 

Minneapolis* Miuneauiu. 

Plenum (end me free bock U A Bead lw Bigger Thing*" and Standard Art Ttal. 


JV 


amn- 





-Gcriipatinn- 


■tddrf.vx- 


riqhl 


trial 
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w Last night I came home 
with great news!” 

*Tri 7 ETT Tn ONT,n J^on thit I fczd n. s-urpnse lor tier nr^l r-fae 
rrculrt hnnlly p-tiL fur livo H> Jrl fii.riii.f-. You plionlii lurve wen 
In : late when I laid her Uih M-aa bail jjLvl n me a 515 ini;- 
in mJary. 

• Li '» mcwkl-flll,' iihp -saJi), ‘‘in* TTocirlfrT".il ! 2fuw we can 
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* LL tha*e in favor of doing 

A V ■-SMT.I-I 1-mag dijfcrr.nt tnsisglit 

say 'Aye'.” 

“Aye! Aye!" Everybody at 
tW. party roared theif approval . 

'"That's dandy,," said Eileen. 
"Lac's stage a muaicaE comedy ail 
of our own. and call ec 'One Hor- 
rible Night'." 

1 1 Hot stu ff . . . 'who's 1 goinp 
to he "who 1 in this cstravagunza?" 
I ilshprL 

"Wow let me see," said Eircm, 
"we need a toe-darn-er , r ' some- 
body very graceful. You’ll rln. 
Chubby, you only weigh a i<gw 
pounds over two hundred. 

“Tbcn f wc must have a prEma 
donna . . - that's you,. SatLy , . . 
you sound like a Irog when you 
sing. " 

By that time we were all in 
stitches. “Please let 
lite be the villain," 

■allowed in a tVj.L-<:1i .:j 
bass voice. 

’'Nothing doing,. 

Til], wc n(.!Kil srunc 

tin-pan music and 
you're tin* only one 
here -who' can jslu rd-jr 
the piano." 

"Wet you're WTonR, 

Eileen, I -nan rr-^Uy play 
:ki*/' I proudly ii-jsiaLcd. 

"Si Vi ,1= L", „ play then J 
n ™ a tm; dinctr, 11 
chuckir-J ClinlCii', 

"Anil my api.-uiltv ti 
npern Finding, 1 ' added 
SaLly. 


"‘No, nenlly. I'm ihil tiliitflin.j[ — listen 
to thin."' 

Karirleiffloniurti broke left*'-, '*1 V'mv 1 1 ' 
. . . “Hand inv ;i pi I tup-" , , , “Shat 
L'hn windowi" . . . "Let's postpone the 
sSiekw.' ' 

"Will 1 1 li? clieerinu scctiftlt I'Erari' lh- 
(liiSr-L tor just a minute?" said Eileen, 
'■while t bIi'tW TuJ I- iv. liUK-li tav :l|- 
pri'ftlntc bh Rood Intent I on? Ted, Ti‘?r- ' 'a- 
n Buie token of our eswi-im, .imi with 
mack dignity s-Tic handed me a bowl 
filled wLlh CJ^tUr pl:i.l'.li. 

"This S= modi, Eileen." I said. 
"Don't you tiling BILCh an impr-pudve- 
terenwiv deserves a little iron dental 
IDUsLcT"' WlLtll'l lit WpELllLS I i:T Ulftll KJlly, 
] >fiL i Lawn at the piano, placed the uauUk 
bouquet on tup. Find swung coufidmL’y 
End ft thr- beautiful slTain "Love hJingfi & 
Liltfc (rift Uf RiKftw" 

Thu ui>«'-CTaeliliis mrar in n sudden 
IinlilL “Came on."' [ *;ii<J. "why tlie 
LonR fucijs— ] thmighi tins was Lo be u 
corned* — sthik your partners, 
bi tu'H a MHirtle nf lively dunce tunes ftfeui 
the latest Sln^iLwny dic-wf." 

They liu'l me playing mtuenl numbers 
for aver an hour. Then 
kilti- ii c-nlLed for an In- 
lerinbsiuii. "All Fi / t,' 1 
she said. "how about veu 
tiUtiint '-1st cnmcdy, Ted. 
nnd tcllini; ua lutn.' y:.iri 
(Cf ful uatad Emm the'clicp- 
rtick' cfasa a.rtd tiocfcm*-* 
real plnn’st. " 

"Yes, let’s- in on live 
iwcrel, caioc- from a Li 

si.-J.ea . 

a * * 

The story Ted lulrl was 
:i !:i -ii" L-ir mftSL tlirltll llg, 
fii-scriii'. ink s)[ tu-eoni- 
! ii s a popular musician 
i-vi-r rltvlted. A mr-Limri 
tliat makes yvwi v-vjirs bi 
study because it's so 

i Si:h-ili i .3:*. i-ii'ij -l :L I::i4 

you actually looking, for- 


PlCt tbuft 1NS.7H.UHINT 
Violin 


Plume- 
Orain 
L L ll 1 F Is 

Cern*t 

T ru 1 n I. 1 u u r 
Ci u I i s r 


CIb rin-rl 
FI ut< 

-.ii i‘i | : I, □ n b 

U*rii 
kf b ii itoll p 
'CbLIo 

Jt n S.F r rl tlu.fcxr 
Etrlit Si mini 
Flbfiu Au-o r-^i uhi 
V-qLcd bsicI 
SlppiBrh CutturB 
f l*hrViO>-lF Bnil 
Cam p^-ll l-ria 
Drumi inf Ttbpt 
A u:r.m.il,n f in|Er 
CanLnoJ 

ll^.ijii i l'l .Li ■ ii in , :1 

Sra'irre nr Tahell 
IrrliiLn Bnif Ccnnan 
Acco-rdiD-n 

JunlnTi* F'lnns CnuiK 


ward tn tSir- '"iKrt Irspori:"— dint nffeir 
yi'-n e '-'i.'r'.- incentive lo progsTt'ses tapidly 
— that's even easy on your pocket bnoE 

Tlu; U. ii- Jiaj jn.n.i| of ftturic has laL.-n 
nil tl v- bad taste out of music Lesions and 
biiilli- clu-nt All- -r-- like n Jl::i lit:- Lliati :i 
study. Now you don't liaise to know a 
thing about iviti-s to aLnrt. tTiitr muslea! 
carceti Yoli never see a iJeis-vnaL teaclier 
— ynu annnje ynur own pcaclke- [wricidw 
YlmI si'v i"1 less than I '.If wltat lire 
nveiast private teacher would charpr for 
your Icvfoiwi -Jud iKiibitid *rfr-ii /( w ysjHA 
lyfiri-L. 

It's at cnay an A-E-C. Vnr before yaw 
strik-: a note you ahe told hw a lliink is 
d-nne. Tinen n picture shuns jtou how. 

Tben yud Ohe it youTtklE aiid bear it. 

Get Proof — Free 

Are you sincetrly Inteturt-&1 ill ITllLfliC 
to the extent thuL jyiu want to 6nd out 
nil abodl ItiiS easy ua A-L3-C rii-.ilKiil of 
lemnlng? Then send at occe fni our 
fi-f-tkiee Ihx.Ui-l, "Jluaic Eu-siJifil? if' V'onr 
Own Hume," that e^]iLsins this famous 
method ii- ■•l , -'-:i I arut Lliot i- y.v.ir; jr« 
for this asking. WiLli iL Will be SC Tit ft 
Kiftr Demon <t rat tor Lt-ssan, which fr-r« 
Imw detlglicfiilly rpiinb and eady—tiow 
Mwh FA.-A.-.-.4- ,Wj- r iv sffH-ibMlvic Lius mod- 
ern metliod is. No oljLigaLvjn. [In- 
Hixiimonto Niipntlrd if desired — cash nr 
credit.) IT. S, School -of Mllttt. Jl 
Etunftuick ClUfj., Xi:w York City. 

U. S. SCHOOL OF MUSIC 
77 ILFij-n+Wkk lllde-. Kfw V ffl-rk CilT 

l ,, |i™asr -J'nfl me yinir frr* I hj f i k . "MmIc 

Lwom In VcuT Cnra Hcimp,'' wilk Eli e ns- 
■J hi: l! '.' ii Ua* Ur. FEDnk: C cairn* Km-.Erai- 
omLnieiua Lc^jci imL partEculaTV nt ynu.r 
fn-.y [KiyrrwnL jiLxri. 9 j.:ii kflCtiCCaCOlJ Cn ilii' 
letlowjng OTUW: 

Have jatul 

Instrument r, ■■ 


iXillllL 


1-UieM 

city ....... 1 1 . . ... JkgiLr 
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POPULAR MECHANICS ADVERTISING SF-CTlQK 


New Million Dollar 
CAN OPENER 



iV« U*** .TL. W-.il i.*f U *.1^4 fit J* LI O TVuMi'-cl*- 
HYi«J i’.'fc-snl £|UPC, Ai-i. i / If fAfli Cdlft. 


Brings fortunes to 
Agents-™ *6^8 » Hour 

Tull or Spare Timer 


TMAftlKE a JlMto *iJlom:ilir ln:i^hiiiH Urn! -np^ll 
*■ cun a TD'tnrL iVIlinrv. 1 or rpv.nl, an a ciiuiil - ill n’miiib at ft. Uni-rr 


JUty hIk'iJh- 

H UIIIT or ra-fll, an a fiHaOlf "! P'miirl- US ft -hit ;■ 
r lloMa ttw- un fur jnaiL *nrt rut* wit ti-* enur* 
i i L- 1 , jJIgIc, unMioih. ind cLcnn_ BniLdfe th* rim— J uLci.a arn't E-pirr 
Ijw-wtl wlmi to fciiatf |i i' 1 in il iLirJa! AIL frod pnijn rich I mill Trim unt 
E^nisilnu or 3 lKH>i||ng! Nil Vi'HHllilyr fLgtfuli) n-|ir i-^rriEinJVi:-:! IIMEC* 


Um£4 5*.‘ll to eifWJC llOTISJ' | n f-b* Wwh HCK.I iiiaki: up In W aliil &-S- uTL 

J . WUILainsjii, WJiconiln. inadu 15 Eus bo 


tart if I 


jur- M Tin 
nirnr-vn. E nil ti\ r_ i 
Inin., StoH hi- ilni 


hiiuiii. KirLiM. mwle in !■■■! 
i’|.-in.-.| up £27 his ltr*l if*v. (irrwIT. v|rrr| 
unniJi. Y«iii, too, tats makt lilp- miiuy ulth hriwtEu. 

Write for FREE TEST OFTJtR 

Whether mu bn re (mr h.Ii! *iitLIi!ti* hr«!i.it* nr 111:1, IfiMii LlLT iii-t:l 

Dtoui; thin n<w Wtturnlitie'rarTtiiiuB’Jiifiun u* •■■■ mi 

h-jveI dcrncnairitlchhiillK fail ever taw. STetsrieiienMHeiJeii. Nnt 
y 111 I:ji :>Lnr--:i. Tbr-L-e bjiKlnl itl 1 1 02 plikius Lor r. ill-time nr iihr-timv 

wnrkvPK A rl it lillrti ini] yi,j im.il List JICiiIF ]iTn£UI FltEEl 

CENTRAL STATES MANUFACTURING CO. 

Dept. H'fPl lllll Mnrr U, Uhh, Mo. 

I” C^.fcr.1 siiln Di^L H-T*4, 

I i3B* ITjrf Xi^r ll- LduIi. Mi. j 

Hub bp jw JKtm Tut Vhr. ; 


I 

1 AAlf— 
[ _ 


■ .'IS II 

| 1 fl^fc !wi H blmnid mJt in -:■■■ Ir y-ttr fee-rei. 

Empkirri promote 
men shotr n> 

Itrest.whe retd upcm 

AUDIl'S. NEW CLCITIt'C Uin'.n'r .it.. Ikuilui Mi; i 
Elirurv: tatarwIMp ■■ Itrtta*. Esp-iuri cur^ In pachi* Par kb 
hi mb 4 nhnmp. Oui^llcni. dlipui. c* •Lhijik-ai . 

" tmltfl an# Huuiladmci ar ne^ffn flHtrhil i 
' -COVERED. AU PEL'S DOOH-A-N DlfTH MOU 
1 RVM4 Om nnvlih'lnaiiladn sii Aa-c-Os-d Els-ctrlctr. Main pvarctna- 
i*t at wa m idir. i n adnan-cv ■ri|». Iidn fcM-lr** 

■* >*MVTr- Tl*tti, *VPBL. W W Uni Pfh^, HEW TPBK, ihdI- t. ■„ 



. ADCi Icr birr 


Don't PHI POTATOES 


Agents f 

Yblp In hfiinei 

Tn;ir! efolnp Like 

^sw-erei yppm 

A TO J] CtUtTia: rot 

i too A woe k. 

Wpare-lJ me Hiii 

IuII-Uttip kiMoi 
pliLDii ur.e-rf.J. 
lump Jn on nic 
nro'jnd fiooir 

vi'rlte qalck Tw 

t<ji-nni|ie]r plrent 
n-nij Ptw Ouirvt 
oiler. 



j.r. inimlne i:mw hUlnniAiie Im'on- 
lTj.fi r<rw uiDkw pntsboeH C"*l 
llkjriittvMl k'4 more pnrliwc 
knlvenl No Bat Cup: r- - so 
iinM. uflra or Wh-te! Iteie-n 
nonwttilrj! 'f-'t-vy -rpniMii uji- 
ilerKttn'lH arid wn-nta. rte lii- 
>■■11111 t.'it: ry. Ln tmn p-i,".ii>l 
It! .1 n:ecli3.nleal manef. 
ihyriv.ir..|> (R 2 d.ll jlmiL Mir.|:h-, yet Coen 
mure Winii ia'" u*lr*' -ut hkiid:' 1 Wolf. U>t 
liizHKra p.:.tdtij In nnljr n Teir nreaniJti u.t tJUi 
Quire turn or il ernr.,fc! CT-okLi little morn i Iihu. 

« Htnuiile nr wind Dtutne tiiLv-rri. I'iiva rut 

itwtlE rr.*ny thiHp otv |il mvtiiH (in. jmiajaen. 
Te:n It you no II nr. onw. vrrltB p-:>w, Aia 
-. jiTitk for [ntnxltxeory QITer. 

GUARANTY PRODUCTS CO, 

b-ipC. K.-BQ, Francli Bldy- 

W-tn hinfilun M l«hSt., it. tiMit, Mo. 


A l 

I 

_l 


MAZING 8 Shot; 22 CsL 
UTOMAT1C Safety Latch 
lLAUM 4 ‘0, K. ,r 

BLANK CARmiaCEi ONLV 
ND LICENCE RtyulKLO 
NoLiictt itiiimiker on the marl.pT; 

:-Lri-L:nl .In: cCt: t. Knit ami hnri- - 
l™. i-'t-iLi nhelli Diittimiiiieally 




u 

q 

a 

i 


ti-d r- ■“ >ij.i t: il- roii»; rkriiiviiL;: 
Miril Cirtm: nnu-liik ifnny frmkit:, 
tiiRlin, dmin, ete. W IEh VJtRtt. 
pen ' “ " 

Svit 


Mu nil t-.yaH : Htiit-nii: tin-ny 1 
clkm. il.'er. rte. wirh 
..Hire, tsntner Mt hr*Vn 
1th. FeuI HoihUhs And Free ElatetB- 

Ertr» e’BJtrl.3rm TQr- th-t J IH1. 

Il JtpArtl retvtrid m C- ft. H'rlMiwrefartipo/ iSincM.itt. 
HUPMH SRTG. COt. CO- a W. WtTifl it, Nrtr Yofh 


EARN MONEY 

AT HOME 


YOU run myirr 515 te) 550 wreiljr in 
dj Tull tine ac hneite onlnrina: t’u it.^TUf’iir. 
?To e..iiKf:cni-n needed. No oflm,MiLns. We 

jnfLtTiiit ymi bY>mi r.-rt ’. 1 .':m ;. Ic F" J li . I Li.- Cy’il I .T 

ppoeeni ontl supply you with win'k. Write 

fuf |iur!iri3l:a'2 Had Fret BocOt Ki-djy. 

Til* ISVlNQ VANCE COMPANY Ltd. 
3ifi Hart ST i : .lriia.e. TortirLiHi, Cr.a 



a — J *3 ■ 


rwHallw 

■T»n»E»irTr pealnBBlT I II l^rt, ."i~r* r ll -.-I %-rrjr ■i , l kr |ju-- M n - 

ii — wadi r«>-| wh. FTsi-t*. hhI. ii^i ■ i c »- ■-'■■■ ^ ■i«i"'c iFJmr^i 

Driers Wan letf Odell 

■ -i-.'ib-. I.lr-ral 9 ^■□Lr.la! HKlulm l-Tn4»rK-. <.'|RninD j™- i-IKJ J-Mtani. b« 
IlD la/inrituiiL^ and HinHlc-mf It* z-rirr c-flcr il wral Lliko ■ f Fticnird bj 
Prtea a» lc*- bp TTD. 

1.ACU I3IL ■UWHfc H t&-, i4B.jJiihm St . , Crii -tl d. IIkmm, U. S. JL 

ELCO HEALTH GENERATOR 

kViuHiT, 
SEliChLlk 

LiNaiiiH)ii a col 7 kiJiiindi jM *rtu r D*«jir b'-im, CMiCMa 


- rL .L-n 


V^ c n>l ^^,“mr"^ B *T^i 

i* "Tu iiifrii ii as kit tlu ii> caab a jw. 

'iTiT ■'llBAhb. I^apur. Eh Jly. h 3C-a--p|iilu« rrmlf. 
■ J n +3vrr lie ■ ioCt liw. ft'ftn H 1TJDA y 


Practical Help in Fiction Waiting 

W'rLfv for It, I’. A. foMcr. euilinin^ pi m for help in ynur liciJpn evrltin^. 
djftCted hr lusLU.ud tdidUIr, Rh-Ihili! FnillEpu Lilhiiwii :ir riyhrj, fiurniT riJLlnr 
Cunnuipnli in n im-. PEnonal kEwntion, ienptmcEii’e eriErriini, edi- 

iorial guidance, praciical aruFlcednuj Seitd mti iviuhuuckJ^ii. 

iVicCilUKE NEWSPAPER SYNDICATE, Dept. 9 

345 HUDSON STREET, NEW YORK 


PLEASE MAIL NcLiiie. ,,, 

R. P. A. s ™ 

FOLDER 


.fuEjte. .... 


!*rpi. 5 





POPULAR MECHANICS ADVERTISING SECTION 


25 




sSasi 1 * 

ilrjr.Q 

ssasc-. j 


^*■1 

SB 




‘W-ri'hiivflpCMDfl r lrhih- 
WrtA, fair fitCit-rri, rr v--.n j , 
iil i i j 1 1 t><±H , i ii I ] r iw it m c n . 
is If tcrW. riiMi.rfvrainrL 
eva iHbtnN in 31 rw 
DrthCnfr JoU? lir-Jir 
tlily jihtlj. M:il!4n:inca 
J. -- i j ■ ■ i ■ . 1 1 ni -ou. r 

OIT«f 


Men Who Work With Their Hands 

Make the Best 

DRAFTSMEN 


—and we’ll back them with this 
EMPLOYMENT CONTRACT 

We are looking for more amhltlnua young felloes ■with factory , 
building-trade or any other kind of mechanical experience to 
prepare for and hul& place id well-paid Drafting poaitionR. 
Such men, we rind,, are unusually succftssful as Draftsmen, be- 
cause they know how til Inge are (lone, and that’s a price Le&R 
aa&et to the man who make* the blueprint, plana, Get in touch 
wLlli me and TIL tell you how you can cash 
111 on your entire past mechanical experience. 

Drafting 1$ Logically Your Next Move! 

Of cuorsii yuti res Use the biggest hand leap to 
mechanic ill work i:; that you' re Limited Lel 
e-arnJiiif capacity t* tlm output of your tw<j 
IishhIr. or Inm; ;ls ymi live. Krsjn the r lulled 
much a hie earning SoO to filfl a week has 
reach fil hlH limit. Ho can n over cam it ora 
and When lie gets Old Elc 1 Will earn Ick-h, Ho 1 
don't felnmr any man for wonting |o get 
a Way frern this, futu rein Ha outlook. For wiUSL- 
Ing to get auto no mirth In rr whtrt ho can uae 
fciiiEi head, aft well a.-i h L» tiunda — where ho will 
he pn Id for what ho kn,mvn, Instead of only 
for what he doRK . , . Too htiOw ikLuuirh ubuUL 
blueprints to u.ndrratA.r.i:l that FLA M !i govern 
h' very move In factory and eo nut ruction job. 
The nrpflBmaii who makes them |p reversi 
Jumps* ahead of the workman who followa 
them. And no I want vmi to know I lint 
DRAFTING 5a a. leg leal, natural FKOMO- 
TH'IX fro ni m.'--ohiinLonJ and building work — 
better-paid, more Elite real ing — JuaftEui kind 
□ f work you’d enjoy doing, 

Get Our N0-RJ5K PLAN 

Tt"? "7 If R fl™ TVraJElnr lull Itfr ’/a u — fa nntf Ullll TOI 
Mint. It titai an ' arL'iit lilroV vr tilTinred tdw Im,. 
Tlr'ii-iill'h nr ruL-L Lv jrniKrt llii.li JflflU. n il, an imir? «tnm- 
Ikti IT ^hllliy, L»rK IraiaFft Jt auli-fclT ind 3E(I Tftn |pn. 

With Ihc ni-rir-r.-piiirci nr ’amt :f she thare tmrku'tts tna 

(‘Mils. !■! i LTi lhj. T". d., Yh': lii-TH ,, nrk pit iliil h. [ikh. I|. 1 1 TT , ro 

i iti (nr Prifilnir wrT in tout kmtc Hbi it boms — thru u> 
t r'.p I.T'i sat a I! nr pnskkn whan yiui'm b 1j hilt way (bniiiHh 

ibis «iuim. Mall eW enupen *jul ■«*|.| bsuliul lo Ml 7 ™ all 
ftfcriVE rkk HriJtlniMirMainTO, 

THE AMERICAN SCHOOL 

Dcpb DEM 7 , Droictl Ant tflil SStli $ 1 ^ Chita^ Illinois 


1 T. Llt# I L= d m I m 
svli.li ibniNicifiq 
T#l. .niil ‘J'^l. i In. 
I.* y-ca T 1 . 1 n. ihl I 
itiua: uj.' i hnt I Ln 
Clvirljr ifoiJcl .i rd 
“ii lirf Am^ra'is 
PcLl'cH twr Jiiv jur- 

Ci'-AI. VliTI h.i Yf! 
JuDa e .11 lhaC v:«j 

ptmUM LT_ Ip— 

lDe m a oil E ■ 11 
uijpliii'itirn L " 

a T. U. Wfe 5 j 4 

SlBltil-, 7, ixh. 


'"I t|L»-*iifatM.ln[il * 
pasilwn ut ; aniur 
■Jrtr^naMLnfcilh ch 0 
M naruiCiil Elsfiinn 
,Q>... niiJ p*> fir 1 


LiikA tin’- wnrlc i.-i 
9>nll. f Riipr^riain 
5 MJQP Rid. TTi «i»i-fc!r. 
xdi° eIlm TmilUcas 


Alundt, iqj^ 


36- Page Drafting Soak — FREE 

TrlL 1 1 ■ i rl-3, [rrallkir Ik Ilf ]i Jrtj — biW lli“i r- 
i " nil ihc vnirk |i — w-.i! leiniEknhls aminr'wiKlei 
■ in- opL-u |-j JJrnlrimifj ilchr unn. Mil. ceupnn 
(hr « Dcpj—BWlrlifttir ttr-< nr n hi I me Inn. 


AMF.Tiir :ANHCHlH>r., rk-pl.PU-rt. l>ni?!i3l 
Aii-, 4 asih Nt.. Chic use. 111. 

Plrupe tell me, nlrhniii enn n? uhLIfincL-in. 
ft I h rr □ i jimr i ri |-ilr^ nnd emplwmeot Bfrilre- 

iLi Line: i:.iik>TL a iHijnn.. 

□ DRAFTING. 

Architlttuic C Civil Enfinbai I ng 
“ Bu I Idl ng □ Auttt Enjlncurlny 

~ El rcErl cdl Enqln.crlnq 
_ Bn line ii IHinjgnrinl 
C Atcftimdn^ 

M*ch«n]qal Cnflnvirles 
: th*c ftuiiErlntC'nile'nt 
; FufErtiimkEp 
Z Hlulv Stlieel En 2 yitrt 

z Kructmral IIhI 




: ftL 

[ r,rr_ 

* A Hi: 


_ H L si cr-_ 


frrClllLMlllEL. 
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Let's call in 
our Artist 


he can put the 
idea across 


Bu* l n tf s s h ouse a need and respect the train- 
ed artist — and pay fa o nd sq rnitly for Oft idea? 
arid drawings. Jf ya-u have talent, team how 
to Cosh in on it, Successful Federal students 
are corning $2dOQ to $6,000 a, year— soma 
even more, 

Drawing the human figure and animals, 
decorative design* lettering:* poster designing, 
fashion drawing, color harmony — instruction 
by many famous artists will teach you haw to 
master each of These through the Federal 
course in Commercial Designing. Best of all, 
you don t rood to give up your job to get 
this, You learn during spare time at home. 
Why drudge — if you can moke good money 
ot wor k which yo u Wrf I enjoy* and a t th a s a me 
Time fake your place in the world of business? 
TEST YOUR TALENT— FREE 

Just -dip and sign the run par, bale*, bud mall l! , , , 
g*t thfl- fr-nfl- Vacation [fl AM Test, and the bc-slt, "Yaur 
FuliriV. without obligation or charge. Our iniUudan 
wifi go av*r the and give you their frank opinions, of 
yaur ability. Mek& yDvF »1ort loday, 

FEDERAL SCHOOL OF 

COMMERCIAL DESIGNING 

7A1 Federal Schwh Building, Minnaapblil,, 

Mlinn, Plea** **nrl «H (m>* bin}*, 

FdlL.ia r ,J elip filiiidutU Art Ted, 

Name 

Age Ocrupatian 

Add ress 




ti gy:.K X LncutTiu svi ui iii 
i:i-:. i - 1 : i v : i ! >r fj I «un 

banjo, pciluT. ir-nniLolin ue ulzirleic. 

LX .1 L, H-. i.,:, Lfl J'lijj' Li.-wci ,L-,k :i_hiL,t> 
Ktiifr'a OurrtwjHjjidunce COureo, 



FI.-r F ||. „ r . o'+t f ftEE TflIALd EASY PjAI 

i " •!. on u.y r„r arism 


gHSUHBin 


VmjiLSA 


WHOLESALE FlADIU SERVICE 00 

1 Dibs, u-it 

, an Vmi ft >1-* Y*m .— 


i n r wa ins 


New Food Idea Fays Big Profits! 

Men! IL’niWfi! invfrl Ipnrn iKp it,- mkrf ul M EbV »r>-wn Bobby 
t ; ELEARELKKa DnimMir nr Beth I Ike wUdlkrel You i un fijlly moke 
Jij} w«± Mitr-ti ilrar-; g-Zioon cu SAIrikl year lull rime. IiiYMimtct 

:-"in.T. Mr? v,'=in> Il,i::Ii:iI . IL'Plia BBrilAV tot b.;_" :4Lrfrl:i! inrf-. 

F«bd Oi Mil t Mi. hit’s IfarP . □ «?. 'i 6. KJ0-E1D N □ * JFbgrn, Si, Cbietp 


Win Good Pay in Photography 


MnClirJi iiii lim- Mill lili'.'Lm’riit'lilL in-lit i*fl(,|* Umrl Haw hltr iil'IkiI- 
r>: in"!, ■ u, ambllkiiiA cit-n. Y,,u nun {j'-Olly [btn-^h mu kiiu|ilUn~J 
meniod for: i j Mellon. Flctuic I'boturrnjilir or PnilKibon 
I I OetnrrwrrlHL tHiU Portrait i'hoHvmiphr or FtuHxt-fliatilnT. 

r.'hiK-k lir-.LMi-li ■ ■ r 1 1 l-_-: 1 1 1 1 ^ r - . lj 1 1 1 >" 1 1 L 1 r-n I n l -r.r-i 7-: I , 1 I j I iianj m , 1 m i| r, :-r 

FREE Lluul UiJii> . 

HEW YORK INSTITUTE OF FHQ-T9C RAP H V 
Di#L IH4XI! 11 Wilt ISrdSL N.a Vnrh Clli 


WELDING 


FLECTHICITY 

RADIO 

AUTOMOBILES 


i,'inrt r™n .nu i-.-. mLjTmLhJjc .snywlums: any 3 t, w . 

Nliwt Stale turn I blwt C*i&Ib>o, A Ir-Ctalt mill Cu ram ere I a! 

WeLdlinr: ArnmtuK- ',v u,jniir; Ft™*r I'lMits; iSwttiflilwanla: Tnim* 
itinEiEJHL Motors:: aencratan: nottralra: Jtadu and auliiii.iiUiim. 

LEARN BIG-PAY TRADES AT LOW COST 

I ■ ' I 1 ' / . j H/u^njOJlnA, Af/HTLlltll^ i'lAtrAS XJ'WptWb 

CAliwan Eli:<.irlc,il Stltael.iGSB Main SI. 


Cli r , M. 


’ NEW 

AUTO 

illKUSH 



MONEY 

MAKER/ 

f-rriulliWiL^rV lt^W|l«l 
fliAkra ra r i.iiii ii a, uv. 

Bait- bj W A T' P A 
TAW&USP. N"r>Hi!.N. 
a»t ft rot** ■ ■ l i lt. 

I’f" -r. I., 
ririffH,. mtrf*. m, 

t<»'' PMUnTrtPB dCIHTfl-r >>•■ -rl™ 

plm raakRi iuccep" rwtiln. Fhc 
Tfliy. wriilt AY *LI H UtT dipc pirli^ilmrw- 

Of -n ifiab El., hfl. 0-M, SI-aifUM. IT. I. 



jQ[ 


_ ihfc 


1 non 
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"VfhojkS- wants 

BIG 

MUSCLES 

a Handsome, Healthy Body 

—my quick Dynamic-Tension way? ” 


and 


WHERE DO YOU 
WANT DIG MUSCLES 
LIKE THESE, 7 


" pul nn. □ rm Elk* TljJiP 
r 'll ahOVr J.CU [In.- uulCl 
' 'Dy nil m lc - " J * i ■ r i <i<i n 1 1 wsi.v 

JJvl hnt ni VfFl C 


Then vrc-'EI get at tliiii 

rill'll mill nOL'i. Ilf VIEIJiH- 
Jil -- 111 * tljcir" yob 'll li*te 
Iv m « [ k uji :i. c i 1 L m-l Of 
iniiniLri'n mil for jujue- 
bu[|. 


ImipJnc Jim r.irl r with n 
bn? lid rxn*i-rliLl -in-rlc Elk* 
— ehit or vi tio 
r« u Id o' i you taeliLeP 
Ltf'i a* I 


By CHAS* ATLAS 

Hold or of tke title ■ 11 T Tim World'! Most 

Pirfeellj Druelopnl Man'' 


T ei 
ful 

r'w'i 


DLL me where YOU wJiTit b|g, power- 
ful muscles — tell me huur rnnny added 
pounds of firm, smooth ileali YOU 
want -distributed over your body tel] me if 
YOU want the vitality* pep, strength, and 
splendid bodily condition that wins for a 
fellow the admiration, of every woman and 
the respect and envy oF any man, 

“'Then let me PROVE that my amazing 
secret of Dynamic-Tension will make this 
new man of you — right in your own home* 
using just your leisure time* without appara- 
tus, without special dicta, without dosing or 
riDct-nring yourself, but purely by the natural 
methods of my system of Dynamic-Tension. 

"'S , tn, wsw one of the- below par boys. 

'Thin I developed. I, Uned tlieur inr rli'.n!n 
i!i»i I sew offer tv reveal to mru. Tlieer arlf- 
nin! method* biult me up train a 97- pound, 
f3flt-clL£*iei.-1, ikLitiiy-, mn-muirli: winirFi tci 
thr llgur^ of VoKh., fllreniEtb arid powerful , 
hp'mreO muscular developii.eiic that you. tee 
Ui eny new idiatracmpNi. 


JJty diKovrry cihanBed me from near- 
wreck to the holder l:I the title- ‘ Tfi n 
'Waeld’m Mml Per freely Oevefaped hfan,’ 
I 'ape 111!! title in open eoitipetrtceci 
QSDLruie every remit tube mmrni™l in- 
fll*!'** 3 ' flftninet me. No one elie in the 
world >::ir. claim thi* title. I am the 

UhOhlpiOil Lit joy field just III Etie Hruvy- 
wo Khr C ] i a i^V|i] lti i rrf the W*eld ip in. ]nj I 

"OTHER fellow* — jccrea, EiuirdMiln, tboii- 
d Ihwm. nil rrvrr (lie wijrld — have 
died my methods with bucc«» and now y&u 
cji n , [utj. r What nty nriedidtl* t|5ii Fw me 
ond theer pi Herr ther can do for you. Voa. 
owe it to yoLkrae-lf to ibid out bow there 
methyls -ftflh lurlp you — Jiow mu build- 

uj! and lone -Mp. outside nnd iiuide. fin-inn 
youjiell of ihaiiiedul aiLnituCn *uel, n eon- 
Bti patron. p?e>rdi<ritienv, bad breath, pumpfea, 
*kih blotched and the obi** ■ eli.it mh you 
tbc Eood eimr* and the eowI thinss of life. 
Find, out wbat I can do for YOU ! Weiee tr, m* 
—I’ll nernL you » [t<r ropy rrT my new 'tS pape- 
book that will show you the way out. Utit 
actE Mail ar on<± the coupon that eutitlrp 
yp*i to u fine copy uT rny [ H -Kik, ikddTeia me 
pi-T^nnlly— CHAPLES ATLAS, 1J3 Um’. 
ZTrd St., | Dept. HCr}, Kiw York Oty." 


Phf.tty 
(ci Iren 
Chr.t . IS, 
1929 


Gamble a 2c 
Stamp 

—by mailjoK Ihe iW«[Wii for the 
bi8Kff*t in'iir thnt anyone ran win — 
a liHmlKirne. hetUeliy, Iiu^ky body. 

&f«l Fnr VC UP Free 
ropy rf my bis new book. 


CHARLES 
ATLAS 
{Dend, SC) 

J3J E**t -^rnt ai. 

New Yhfii City 

I wont tlie jvoof thpT 
j.i'U.r syitto'i of S,VA*m/c> 
I 7ensfo-n w-ill jiye me. tw. b hefillHy. 
I huiiry body and dLe miurle development- 
: Sr»:L ci Li 1 : ypLU ferr llOOk* “ EveCcO*tLU|j 
l Health and Sirf-u^tli." 


i Name, 


Addrej*. . . . 


S City.,.,,, State. , 

! iTlekae -print -pr mil: ]-*EflfblyJ 





FQFULAft MECHANICS ADVERTISING SECTION 


as 



The only man who 
could talk to the 
Superintendent 

niter I Li-zin Studying, 1 ' a si intent wrtfe in- u& Hie 
other day. |r nf h.,,1 n flunpe in maniiKi-mer.L at tmr jjlnnt. 
I r i-rtaisily was- (lad iMfl that C haul ik-tiletl 1o study in my 
apiTP Jlmfi pQf p ilrnnkF. to ray I. C. 5. coilth p I wjf* the finly 
mw bi I be KRaniiiLioa whs mild t»lk to Ihc SuperiotemlenL 
n hi-i -rvn-n ImiA.iinEf. As a result, I was prumuled doer men 
vhn hod been here Emm L«1 lo Imenly years. My salary has 
[h.i.-;i un.ri.iji.il 'J'J i "- ” L", i ■ last ten nvmmif." 

That's a Inin slory h£ whflt (lift nnr I. C. 5. student has 
dflnt, There BPO ibnuxnwls n£ elhurd. Every IMBU Whips tettcig 
from men nml wonurll di-l l|snq c( prom irt to ns and inrreaa.s ia 
salary due directly to spare-Llme jiuily. 

On hme l iliy. ipmt- with iha T. fl. B. En Lhr i|Uk-L rf ywf wm 
iriini , will ptipure y : u for surreia in dio wurk jib LilaO b*L 
I rf, if H-ifJ r l-wi Jt M|, in us :d prwi LL 

Hml this Covfvtt itrr Fr*r- finnila-f 


I NT E IEH AT 1 DUAL CD H R ESPQ N D E HCt 5GHD0 Lie 
"Thii {.'ikjit ,> iij! tislrenEfy"' 

Qm -0, jkrsntin. Ftiafl. 

With out out ue iTUCEaekiM. JiLuIlt I.nd 3q n \ mpy of " WJ r 1 
hr, "Wh» Vrln ud Why / 1 ind full partLeulaci tlntii; u» iu^m 
before wtsSch; I tiirn s^jrlk-J Xt 


TECHNICAL AHD 

] Arrhllert 

lArrliLk-tlurtl JjEuN irLjn 
TUuLliltriC Hil ,:.ii :Lif 
JIVumJ M 111 11 i-ra.ii:; 
iCiinlwirLir ir.-| llplldef 
’^IrMcliinl Jirf ksnitn 
iSUruelukd >lr_:Jji£vr 
lEt-KLrle IVk ini; 
iKv-frlint t.nuLnrtr 
inEttrh LUmin* 

; i ■,■■:- 1 ,J J ri i-! . HeeLrit end dot 
I ]|..-i.,ll.:_ / Kin|i 1 "T u 1 - 1 , r Idx 
jTEltptslili l_- Ilnur 
iTilaphcd MVirk 
|J.|.Vhinl.-.i” llW^inPCT 
. IMKhnnlMl liritlHiim 
I IMacbinlMt □ luuliuAkre 
' J I ’a lt'-i -.1: ilitT 
1 ['LiivflELcE fl T ImmlLll 
JHcLlIrf L-InkIiwit 
lliriiipn eiu| kill iiilnr Preemui 
1 rj*B Engine* I I I'Lcael £ngLhH 
J.'li Lj’i.n tinpUits 


ItttHJSTfllJtL C D U RE ES 

1 -i. U L . : 1 1 ■ -l- 1 ki Edivlu:: ir 

| nu lulling fl utEnm Fi lilnc 

iruuiiE | i yenllticiun 
^iir,-L srernL WuJtcr 
; :--r in HieJlnur 
HLEIIYi Jlin Erin Elitlneir 

I'Js Jt Ilia Inter 
:-(iirTiiinK and Uppoluy 
netrlEEratldn 
lit. It. ].i-:Mln:il. ,k 
1 JL. E. 1 1 - ".■■ rr -’i n 

)H. Bl Isrl-M-tanJJlu M r,e Fet-:-i=an 
,-Ur llrikti. fj Traill OiKEAdU 
ii|.:liui.t Ebeinei-rlnir 

CheSJiSLlT G -I 1 !::. nr iry 
Cull M.li!:nr Tl:./ Irn-.-r 
MrlrjCL-jh i_ lliil f-iii. •• r 

1 1 ‘i -.1 1 1 - llinnwr nr KuuL 
I IrtLrn 11 r. n 1 1 r 1 1- 1 — — ri F 
tllKLen yinnur^elurlne 
.tiZTlEull are □ Pruli Cr:-* m 
IViultiTr FormLnn O ii.i.n-i 
Marten Emlnt-er 


EH1SINC53 TPAI Nl hi i H n LJ USES 


PltuiLnm hf^iuptmcajL 
Jljhlni MuiiskUkIiL 

Hniluatrlsl sianirfwtini 
Ji r er«snrel StimntniES^ 

. TrjT?- Mi.nsJcnr fhL 
! .ti-osun Elms' □ (itiE AeecuntLnt 
] tl. i'. A^rwunLuiA 
I -I i ■- 1.1: nr 1 1 1 nar 
] SttTinurLiJ VTurk 
. in ' til Q l-'rwnrh 
J-EiJt-yn.inihlu U A'JrtttSsLni _ luiubcr Dedcf 


[tmtensi nirrr-naiii.Vnrp 
2.rLU-i i nc kialir k Q £itens 
Stmta"ph.T ind T.'T-Ing 
Ltimnir-n (rommenelfil 
Civil Eernr* □ ItaJL Ctrrler 
i;..l I" a ' ?,l jjI i-li-ri 
llpri'lu i - ! F : : 1 1 S=;;li|^rls 
nllpcli Erliml Siiili wrLj 

< i‘Hi m PrPLiirj[irr^ 

1’lu yrllrii □ t'jrtdtclnc 


City. .... 

OrvuMlm „ 

if i«i reirtTe In Cea-iSa. «"l i*4i erneon In fBe JdlrTniilidHfll Csr- 
ri'rjvndmcu C-jauJ-un, I. iHi£red r Afmfr L .j| d fi.vjdi 


I 


NSW LOW PRICES on 

GOODRICH 
FIRESTOHE 
GOODYEAR 

US. ffttd Other morjfrej 


r r: i. CiF ! i-r IE D L ?-LII 5 

|||JJ| rn»’ U" .T^r ■! li 1 — TIWT- U'-H 

fnltt MOHl IrGIUht- «-Jicluilw mi II 
UnUr tlr-n cnmiun^ fill isy VIM M 


r 12 

MONTH E 
(■ft VICE 

• ’GUARANTEED 



SEFT3lLll7.il. A. 

■UK MTH 


qzui'iy rn a* nhai drauianj 

AI.-iiriAi; (lr*l ill- luWHFC EiFl. rd 




UtWAMAliMCrLY tttiv PAKFT 


1S.M1LQON TIRE« 


t O^D TIKES 



JLIm-Tfh^ ?.laA# 

DEALERS 

■fneciH -Dtke-t i*r 
$ W lUOr* [he. 


yeti TAHEMA RISK. A~.| Clilf IL.OU b.™lt wkh*-fcdn .qd.r.d, 
BBpn CTO.D. fr'.i, I*.*# niw wlthurC.r. n -j F ho r t. r IL JO 11 m 

JlJilep [ .j x- ■■■ r IB i«n»* evpncin. ■! «« LtelCrtlre. 

JlWbt 


BE YODK OWN Boss 

MAKE RIG PEOf ITS 



Jr"Tl 

fALLlSJONE 



ELECTRIC CAKl'tiM t EU 

• ]f-3U Id- BibLb rr-THH pith, ipwrcfc T«rl i-ir tlU 
r.! Ilk lif*. Mbii.. r«>, A ?mii|,4rlr till i C 
Idhv- UuTf LfrP t I a-. 1 ’ I r ^lugfa-T > .laier. 

L.i£ IlluJ tu.*. II jBil-1-la al u l.rlra Li 

.Ed AFD, Aii far PkER illuAIFulad Ijiar 
f W rAm.tl la mM.hr H *J." 

americjIfH nos* EUHrAemQ iuchihc cn. 

924 5-aUih Sl. Cnir TdiiM^tibM 


Factory to Rider 

A U.1J.-I ..n ■'..■Aau K< r Hiv»I«v:b 

i A4 iij-lr-i. .~l.^, ¥ ..| plm. 


_ar|F-vl 


30 U^WFnee Trial 

jctj -htiII cal bt oul g r - t . 

*fdihMM , "^radiUiul J3 day lriklulli.TBL-J canmr , 


ENIilNEEKING 

Fiirm/CAL • .xmrtiAwitAi. r sTtiutrun At. 

ttnsL AKClliTECTl Iff 



miankivl eagcnc^L tecibuical cnunMa timinTi"!. 

"i m d. Wwfei if 4 IfHHi In 

TbEvJir-. 3 J 

EJ>T5 iiall r-L-ili. I'.Jlrt! ti Vidy i>ij-ji|f*i1 I 
IbpkiyTMBE d+5T-.-i I a. I ir'ajXiilra IWL-tm- nra'k 

Tf tjj Idt sin Iru Elicrutil ed.ui'^ c liii V pJI |p-iL ,>jLj j 

PIHLAY ENGMEEFbJHG OCLJX«E 

’w* h i rt'-t- ian n..*..cny. 


i J _Stwcr«J ilc-fF Tf'-rmi fl. Wtvhi if 4 W 

ftMlU, P**rr I" ■ n I . h-r.-lnr - -i E r-ai art, .' 

mbaJIt^ W«la|, 'T'raC ra G , 1 l.mj’l..^, Mr4-l- nC , LUW V 

I r -MilB. IgdlrfH ll.iaMUrlH. p3H 


Ai>iaaCi.in 
I Ulf lUH 



^ELA RN W A' fCH MAKING ENGR AV INC 


B¥ DLR PROFLT-SH ARINU f LAN 

OUR GRADUATES SUCCEED 

Dm lif '.'Jr Tr™. .M-tI* i|ir 4 Ik a. rrij- ..all nj — ltv *h- 
iaif uael ftl l nil i yw. Aiai"l*rf b W^Caiill. IViT E ] E'.'K 0 llifr 
ftriL fttr. Difcc aLpc eIuki. L'dL. ■:■> still fee JmILEE .kiHJht- 
Chlp^n Achamtot Vm.ta=hi ^. biB. [ml. TIPI. 155 I. [Vt F-„ [INCiSt. 



- JkW 6 Tree 

Book 


Hr.,. budiT Ta.1. FRIF; 'lp.|' tout, "THE LAW -TRAINED MAN IJI , Whkh 
"■ “ 1 ta w tewra Law mi nua 1-..-.F Ihw'nMh tlMl Rk^hlMUi hnT-.-rtldr 
Rip™ taunt ikfwl ac.rk-j-.rTai, Ir.-.ir n|- b» aj|,..a aj n „.. 
■"« S. .-u r rniia I -- Lir; vjalSctt. L-ivnbfiuibn un ■>£■! o 
■u.i u.t, uttd. All .KFiir-rihl nrc-RBianr NrciPhtd fvilh ih& 



ELUKSTONE INSTITUTE,. 
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McSwcwty Treinintt nuifcce you iadepeudEiit of hard, timcin. There always is a demand 
for trained wen, McOmwiiy teswibca trades that never will lie ro-plmeed hy mechnrikal 
equipment. Kftfltly and quickly you learn alt about Autoniutive Me etui nip*? and 
Gr-hcnd Electricity. Never whs opportunity greater for Uni man who kntiws how. 

Eight to Tutht Weeks— Then 


mCTRICITV 1T1 AUTOMOTIVE 


J, lH . M iSWEtN Y 


;l pi i I j i Lit ilioulil ^hiv frr.'iii Ji:i tp S-Ukl .> 

week, in thu auta motive tw e Lee Erica] fluid. 
pol-OMt U tbn Uiw-piy t:\aas hr- corn (-JmjLpjq- 
Lty takes yuur job. 

No BoahS — No Lessons. 

la my shu-p* U** looli Iflutuml id books. 
.- 1 ■■■ I ■ .1 ■ work dh lin equipment. Fifty 
Ll'.i. j-:' in I riii* =i PS ri htti>T to Oji.i +m.|vh-ii Lugi.i 

«f Laving my practical traijiic*. 

Guarantee of Satisfaction 

I hftm to trniii you until ytni ire pwrai^ 
Drill ly pineal u. u u->:mL jolk nt piw pay it 
JUU -HTO OVlT ttinLOVH yi'Hf» Of 


Lcum 


a 


ii > 


i -.r 


chai 


cuDlzel P miatp 1 . and Every motor prajirllbil vtiilclc — 

Ii::il: jT~.iE YU lets ii hlrJ| :l:iI ii n 1 1 : 111 Lbt . Ehirl, LTuCUir-- lu- 
ll niivrw v.v o Me- quirrti ravtfctatAorvffr]. Thtl&vtr 


Nni a Garraspandanca Course — No Bosk* — No Lbeedus 


SwetmV-Tnilurd eLeetrieiJ mua. curiauJt],th*ruo:?ewrk-jp*rtyLireiS. 


Mail This Coupon 

for FREE Book 


J . II. McJirtOSMT. r rijs_ r 

Uiju. C-i*-7. abater nt iftth St,. dr-cUnd. Obldk. 


Whbnut ciMt or nbllpuilikTi, h-ihJ me ymar bflz FILKK bonk 

I bf yiKiir H|HTl:il Lull lull urtw. iflliliCi. MliuOl 

□ ItlwlriciO U 


nbd hill iLi eaU i-r 

Uibmrmwl iii.j 


Kune. 

Slm-L . 


Fi>««-n . 


. S tilt c ■ 


■ ■■■■■ 


In this Free Book 

a World 'Famous Flier shows 
how ‘YOU can get into 



START to PLAY 1 

Very First Day/. 


Extra Fdueidi— l.-oaiitif FnVilKillYtID RcmIi 

TXAFFVDAVB B.T? fn FCttnt Top i(hl if jou wilt only act on thlmuir- 
ipiwLltml: L.wht/ CYiTfilnipi E'lEji i iisH - ^»'^ii¥ anumi: silcnn <irnrilJi hwih-L- 
P“ rj r * . r,r . fHfw; preed jiiumi-.Tla Hit OTiUtr tif inJtrrvit p-t Rlth*F- 
«■: nttthti wf joy makliiK fa tu 9=9 fur wcuic tot In J ' piny, ,r 
The lJMurta Xi, [m^m'li.;, fj your oj.rujrtuniLrl Wmirlul fin- ho®-, In 
ik-uuuMl iiL ilnnr-* ftnd CnL^TLxinmunti. y*f reruud nf .;d uuPrvm^qfr f* 
vlus-. hn r*«r« tiucuutt— ynu *ctun!. j plf-y P'mr’* melodlce the very 

LWy PTCD L Jhn dmnimt F™J a nOW hi ThU' C right HOWl 

, ._ W mlnulea 
wrlteai "Ibde 

l.,A - rllr ..II 

I. HJ.-. t r.! P.,|I. ... I. 1..,:..- 

Eli pNltUl ~h Bill'll 


JH1* Mfi* ttfccfc-JItlph SznlLli.ChlniFrn. icith; ''PlpLrrf 
[wi-dilinp. ilKdml ,r L, Ua-lmnnn . lOoUlna, 1 Td..htI 
ni in 4 »eda r jcmmw time. Kpdnpter playud auuiimnit t« 


Send for Big Free Book! Si!Fi 

Crt*J ctat r*i»aFM TCak,. rSn ■* 
J.- In ^r Jifi_ln_iTr1 jail Lh 


Jifi UrnHi mu vipi. o-wii nrru oan+uu n v ia a , lihuito 

'■ f | i !■ f. wiii.i in FiJimiKii. Eil! d* lull) ci Fni TeuI 4Bia iuf-urr>uL i_Lu 
*J U«S Ikpciii . 1 l> vrinL«_ 


d4I* m# 



T HERE'S BIG- PAY jslus fast-yrewlh 
niiij a rtiU futon for ypp in Avkinru 
'i'piLT nue min? move i:- tu jfrJ tfic nrtrsHry 

training — QUICK! Hiiibjti will train y-mi 
;■ 1. tome,, in your time, I3 ik ptdvkL 
course teaches Jill alnuL ;:Laau condCruLtkiE). 
rij! , £i n£, rufiuics. LooLors, iuEiruEitcnls. theory 
0( lliffllt. navigation and Cfimmenrial Avia- 
tion. Whether you plan to fly or wont Ociu 
of thefua-ty bin payurouitd John, Hinton’s 
Fpi* hliKi!- u-il, you how to start- Clip 
"III 1 col 1 -:i:i LlIu'.v jil-J PLj.il it TOGA Vi 

MAIL thU 


Wilwr Elinon 
PILgl of the Ja- 
il, -Ilk Nt ,:— k Ill'lW 

•devotew hdi piu- 
tlrc tlmclolnlnr 
lr_c men. :it hamc, 

[III AvtlEluTI, . lIllL 
t-h pb htlDlaa 
them tu k:i-l txul 
JOL-d. 

I'ltEF HOOK 
dtlm-wi d In- W*y 
"WillLI" Ikf itn- 
portuDltj"' r-pk 

ilLOHm fciJ,nijT«tc 

Lh* tu- lilit- 

E .y, tiLip p fljiii=w 
Im hi A . iurlon. 
■(. 4 LHhuU- VeuL 



COUPON 

TODAY 


Avl abort IilslitiiLo tf U- S. A., IliG 

Well*r Hlnlmi. fittiitu* 

1115 Conn. A v*., WnVI-iington. P- C. 


B*od >i nor* my FRfclE WPV -ne j-wirf 
LijdJ,. "tv Ihk- 1: j ■. ' l ■ 1 1 ■ 1 n 1 1 1 = ■ 1 :■ ' 

Jt±me. ■ . ■ 


Sport ■ ■ Arr 

[M ll«L t* 10 -Lip LkVOj 1 


CUy sum,., j 


MzitC. 


TIQhl 


m 
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Each Book a Complete Course 


Thin!; of ill A cnaiacle bn Mil inf course nlLnivmi; how to 
develop * definite pari of your body for tnly 2x of s - x 

l* i ill i ,r a u - h:i'h ".lii'riv y :i I"] hi>iv | ii- []ri'rh)[i Eticr t il L L h -r til'll I >• 

far -nnly 5-L.C*l. Tlfi.il ■ my s;>i-c:.at oifer. 1 n il] thov you 
flow to mold n in i eril y arm fur a quarter or how lo mold :i 
mighty f fees', mighty tegs, ;i tti iylity li.vk Or *••• km.ii of 

I-. Irr I , l y*ilf J n <;i fcilniTi < f ii.in p(-ih| tp, faHI ii] i': I 

ills Lessons in this .stcnsip: Man a Library for only $i.pi. 

1 show you I id ti' to add inches an your fiT’ii. how to 
put sleet tatbScs. on votjt rh-cst, hoy,- Luu-etfl Ulftclk fit inifiln. 
r MniV,' yflU how tea tlr'.-r-Li:]! |tg.< nt a yiriiil Lnd a grip of 
sled. The strong man trick* which \ reveal will image 
you and join irit-ndr. M '.I linn mi chi j mm is the bmi- 
tint (it Cc(mdv F, J u-n-Tlt, Tlrd Chi nn L n,:.ie of CltDail JiliI II t. 

RUSE COUPON— SPECIAL OFFER 

All 6 booh* su-e profusely I ILutiaaled and will he scut In 
y pm hy return mail. postpaid. Just slip u rldlar bill isi aia 
envff<i|*e with i lie rm| , " lielnw I .r *ny sinpli; Emile, 
J 1 1 *.l semi a quarter. I will iucliide a free copy of nay hock 
titled, ’'The Thrill ct liEiuji Strong.’' limb cuupon now. 


imm iNsrmiF of physical cuituke 

32S- Poplar Sired, DepLAllA, Sscranlun, Pcnna, 

Dear Mr. Jowett; Vutir propositi in Inoks gemd In me,. 
Send, hy r-etniri |ii |'i:li iI i ltd I, the l:m-.n:i:H I ant ehreYiiag 
liel.ny and far which I am enclosing my jumittuc.ee 01 

□ All 6 CatlTSea SI. DO 

Ll Hdatng a Migmy Arm He 

H Molding - Mighty Beck 25c 

L’l AT,: I II I r--u a Mighty Grip 25 c 

U MotcLmg □ Mighty Chest 25o 

D Molding Mighty Legs 25t- 

U S Luang Man. Stunts Male Easy ilic 

JVflww. 

MnrH. . . r 


ACCOUNTING 


i’VetU Kf ri’.tfifi Cimme 

Thnrir.rn.-1™ r.f nnr.bliirvnj mc-n ■re-cnrnlaig 
mom Enoarj> lDihy Wauir llirv kiicivr 

Ae**>om1bg, dent! farnew tnMikktCi. 41 The 
itccDLin i.nn — Wbn hr 1 lift, Whig Jan clivr-*, 
IlluW l».' L‘i-i-iiiih- iHir," nail fiiral Liiuii uf 
n#”w P-Mli Knt/iw- !*■ 

reply plra.ir hLsLii ngn ujii 3 giiMi tin ii. 

lnlcmnlic>nnl Areauolanls Society,. Jjhv 

A T.l J i j 1 1 .■ n ,i .f i 1*1/1 

aUsVaSDEII UUULtos i naii ii. i it! 

Dipt, tl-l }tl I ?n F Dltrhlgpin A**,, * :ii len^u. Ill, 



Government Positions 

■Clrfek CftrrLcre, EurnJ Ciirriitir. Railway Mail 
LMurJift, PtiSlrruustcnt, Department Clerks, and man y 
Hithnwa, KjJmtnlid smluics, cosy work, vacation 
Vi-Hh pay. Only .’cmn'iin school Edneition Tcriuimi. U\ 
aminutionj often. t4,ST7 uiifV(aiBtpd favt yi'nr Spint for 
i 'ii r Civ:J ft.fvi,-,. l ie Nr,. -, COLUMBIAN COR- 

RESPONDENCE COLLEGE. WaTlaixifltDiy. D. C. 



rin pri I 240-]>«e CutiJ-.li; ,n I - <1 -ni :-l| and Huei- 
H LP k L f nan ISnoka— IflSo Title* — AU Fieitis-mTi 
■I IVIjAj - «*d Iron AvLpilnn th W^Jdliik PMVtird. 

M I.IM l i ii»Ci ill is adl and get a free mpy. 

MeGRAW-I ULL BOOK CO. Jnc. ? 3 jfl Severlh A™., New Vetk 


We Will Train You 
in a Few Months 



Vc [t-.iit pnu eo ewhn niblMr iilhuw, 

■:■ r ■ ■ ‘A 1 1 "iirliLi.-^- wnri Ixuw 

Il Ii: ■■>. Hr r-r I^-.II-EK tiler 
pmiLiinriiie you *«■ raslv (nr a loh 
nr mi, '■ i if 1 1 your owb liiborncpry. 
we uruit you. 

Big Demand for Hen 

Thousundd el ■t-r-ill nil- i •■. rry ir!v.-r» 
N?nd wnra til mi-nniii.-.l itmlirl-’ 

Wa i rnli. y, ii v In Iny nr 

■nipht r-ir tp H uncmwlcd 

He'll No iiicE^iinhcul nytwrlauH 
n«e*rary. 

wnrli ;ouf way lIij-u m-lirml. Wc 
help you Unit * lnh tn men, ymr es- 

• Wl-ilii Eriaing' Qer tmlDlllg. 


oai' unit mtft r Sehwrls 
in GhIenBO r ttsfrplt, 
CfinriJItf, Bt>SU/rt r PMIa. 

No Books — No Classes 

Experts Earn Up To 
S 125 aWeeka$Me> 
chanicaL Dentists 



FREE 

BOOK 


R*fnl it imiiv n»s latw-llr: frrv ta^k tonipg nil 
ii ■ >n~ (rah i.lira'. i ii: prra1n**li>ia. .Urn tlntall* of put 
llt^rnl o(!«u. Hdratv tmUy! 


— .St rflfl RB | LI fiH :i 1004- OP HECHA-VSCAL Dt-Tfl'I'ISTR Y— - 
I 1J4H H. MlddKuiL Are. . He pa, it!. Clikiqi. 

I W I IS nut MMt or n-iillir-i'.iii, inrnt rnn yitur IlliidrrnHXI hnok ™ 

I irnHULIile«l Denclr-ire. l|-r.-| rnmpl-rn iUlnriniiELv'li ail ! ■ mv 
I npLHirmnli^n la litsitnl lrit>r.rtLurj w(ira 


j 

] A-<liim»* .... 
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th TEAR 


A Specie f 
Tiechfiicjl 

School 



ELECTRICAL 

ENGINEERING 

Complete Course in One Yonr - Theory amf Practice Combined 

Nrn-Fntnt?al: Omitted -- Underlying f rlntl pChs Emphnlitd 

A coSttH, CvniptclitMive cflurt* in Klcclrioil I'miri’/rhu rwnnlelr in ®fu* college war, r*> pro* 
paw fsnwsn, aiutmiau* young men «i£ limited Ufac TCf the tncrrasini oupwmniLln and advance- 
mrnc jifl>nrJ in U-l tleflriral Held. 

TliwrJ' a^l practice rlnsc-ly Enicrwcvch in claim'rryn ind laboratory. Marhetsipticj,, EiiEinecrinj; 
drnwioj; □>:! itL-tiisive fh;j|i wurk. Sluilsnls cnrmlruct mMwi, in-iall nirini! mil lest cl it: ten :h’ rim- 
cbinny. JR Jce'Hft’ opcnc-fice atbura you mudmutD LraioiuE in minimum tifflu. Graduates irt 
fjiaiKaietl to (ate; the (kitini] field si| cote. 

Blits Training Prepares Men for Advancement 

Bliss- Lmirtrd mem an 1 in demand and bold TcspniuiblR technical pod cseojlHie pasf Liana, Viren roof 
dOMitltWVt, dining hill, bboraiorlc* aiid tluus. 

tsleloj SB rttpitlt 

BLISS ELECTRICAL SCHOOL 

117 Takoma Avc. Washington, D. C. 


WesUmg BOOK FREE 


Kll 

W TL T7 1- 

Ittkf. 


Lmtc WTEisikig jL hccf.-P ffr Lin i' .rctr*- l, .i'i. i?i >m| ■■ n 
rarpr§«r Burm and Frank Gctrh Fr#«i honh rr'.U ini, 
ltJ.il, blHki. fcri^fci Tj.ir-4-il. h Tlnwir, 
lindic bLjr ECeB .a j. iftTli# larded honk, ;Hb!b wn. 

■fmcbiMSdnl feBi' EBilnTBld(-.OiubkiHek 


Leam Watcliwork, J*we|rywork 

and Eng ravine A Cine trade oi trim aii ding 

® S &xui uiiary. nnd youi nervines 

piways |n demand. RddteM ttvniliiikdi DepL P, UraeNcy 

Intlilulr. PEO Rb-V ll.i.lMnitk fur our I m e at mlnkm. I 

LEARN CARTOONING 

AT HOME DURING SPARE TIME 

with the cootnc th.it.luLt trained itUNDH.JZDfi-il tii'jjLnncriaii-nyr^f'jJIy. TtwLanik'b FidujECfanjtMethDd 
« Kttriiihit OHIOlNAL i$ru-wiiiic by mi*] inn*i • cotumimou cn*y to leant. Tib hcLmd is u. Memilicr rrf 
Tbe NatUiivni Homs' Study CaijiwriL Write ti>dn.y lor m.'mpbi jjastiiec ftliirt bi. TEST YOUll AHT1.ITT 
niiJ ciati'inlcB si ike hunii id :it f.I.uiUjiiiih eim roriiinc from S'.ii to I£Oci ami ismjjb per tveei. 

Cnd'jiic ilc id rtnnipy irnd Stai'E t'OlfR A-CE-. 

THE LANDQN SCHOOL, 2S3S National Bldg.» Cleveland, Ohio 



WANT A STEADY JOB? 

SAM 





MANY OTHER U. S. 
GOVERNMENT POSITIONS 


Cuit*m rn. lit [tun 
RuliLCtrrlin 


City Mail Currlm 
5l(r FmldClwki 


MEN — BOVS 13 TP J 5 Q 


Shift HbUn Pleatint Wirk * 

RopIdAdvin renrnif Perm-* nf nt C m yin ,jnin( jt - 
e-nng V*G»tr*n with Pay ^v 

.With 

*■ A □kiruj . . 


IRiNHUH IHSTITUTE.5ip.t, EIT4. Fv* hwlir, «.Y. 

IL I» rnllr-ij Jrr-r rf P-P" |j^,+ . -iJ-S Uil -iT 

yib -l.u....f., ..,4 lid-i |., I, nUIn ii tin -=1 k±ikL 

■■ RallviBr P*itil ci.rk - - * - - . ,:u»rO-SZTC*) 

5. . Full LIHli: 111. rh -------- .'IS 3 00 - I. J J'l'l I 

eii, tirBir ------- I'uraa-uxM) 

.. Pfur t l Mall Gtifler ------- - 

.. Pnaifimt.Aginl - - - - - - - *|UH 1 SIMM'. 

- impeilif .ICuii.nii - -- -- -- - . isioo 

i .IlNUMflrbne inipiclDr ------ — 


AfCiff C-uirjKin Wow. .^-rr at Oiecr. 

do it TODAY- Tomorrow 

YOU MAY FOnCET. 
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I MOW FIX ANY MAKE OF 



SIX BIG AUTO 
BOORS ALLtmm 


H'nit tLppr<]Vj'iil ; wlwithci" you 

want, to C[i_ualif"y m pxa$6 
own fir, autn repair expert or 
in e rely wish to know hnw to 
k-n£[5 your own ^-nr ICMl^c 
cflident r took at these books 
— they are fifint tn you for 

fro’ exami ii:il kin. Tiii:. brand 
bGW IffJl tdltlon hiw h«:ri prtfifijiyl by- 11 Itupr flrnup of 
America's greatest nulDmotivc cnqinecn. AnyhrjJy who can 
trstfl will i j i Lc i f c a. n-: i tbam, f-ar [tiLi nrr-at taitomubiii] fcttti!M]i>- 
t'L-.l I d is a I'witiiblu pnkl mine of valuable facts. Take oavan- 
tvri 1 r| \ (- 1 1 lj. f r«.t fi p.yM-i rliUiLty n ear | ac E h L in lb, aneipim f. . r 
FILER eximi nation. Van ilon't pay m a penny, yep don't 
fthiiicilo yrniFtilf wi |finy anything on I cm you de^idt 1 • • krw|» (Ji« 
books-. Just toli UH ymi w:lii" 
to sen them uid the fiUl/K af 

fl £ Tr :L I S-,- 1 1 U |- 1 1 HH , J 1 |hL cj IT L ItH'| 

press, mil be sent ta yc-u. 
lieatl (Jieffl. kxA thfim own* 
and pipye to your own irabU- 
r&oLknt Ihat fine lari aliinr-, 
which you iri.13 li:nL ill lliem, 
imiy >:Lvtr yarn on expensive 


Aviation Motors 

la rsJJ.I an In trite m 
r B r h'l pi <1 ia I Kalnaaibiir rign rri i c . 
IfrHU L-a-aka rnUji nral Mil pagra ■■■ 
JlYiVZlnu m I kr\ s.tr ,uH 

cf! tar -ar- -i l I p jr hri .g in yi'id > |n 

UVM and U'.naL nil iaulaai aiOilaj 


■Mi. Tbk ikH IlbIl-. a I 

ri/gsir,. ur lurJp j'uu to* * ijctifj 

New 1931 Edition 

isTWElrte booki. wh. It'h oae hn iir-w Vims iT#ry rci m '.h rlntit up <e 

data — wiring 1 1 luri 1 1 F. i>'ll , 1 . U': 1 I l"*i ilrrr.il Iv r J : [■ i I ptmIiLeiwi — m 

jlIL rlG-iL up Che h iiiulc. ^nwlierc elite that wa Inov id enit j-mi 
rfrt. :ih mi In iiiiiCt H£Hl II p hi date In InT mil l> -li. OvuT J ml .Him ■ In! i~h -.r 

jw4Uhn« tiuvn nnalilMl u*. tn ftlvri ymi ilm up in iltlS i.Hiuhti uu 

the aabjoit ei-'er pufcikheil. i tin will fliul iroarly 30 pact* on tf-nt 
wb«L ilrlve* alone. Kverrhinfy Inlemted In n'jtoipotilen Lit sny way 

iv III Wpltorilt lifr'e MuftJ. esjdeltlby OH oar lib irmnij uHli, 


CAN YOU 
FIX IT? 

fin von tihn out "ptap™ Jniilrtir- 
onclalt Can you kUI Lh* "Yalta my' 1 ’ 
In hiui'irlii ff! fan ynu nvwt TJMl- 
| MflV H.-M 1 y IHJ pill yni:r (V||Efr On 

eiiRlne Itouble irhbout nr 

clnhernnr Coo ymi pull the 

■HJ.ll*! if Aid (Lx 113 fjU. f lU kl,kut Bi ll 
rau r iriunUak^. dciilhi, raar hxU-, 
t-aar-Tixn F 

Th™ Booh* Tell Row 

□Gad tell you bror tn do my inn] tYf-rj mite Job ilghl. c-t# nmtliLdr. 

% Bis y olnmei 

JfPjflF i.i&W.IM W ^. Ilpyip^kpii-.^irTil dJUHM cfatltK c+a- 

| 'p a»jiliar. nrr|H pi"J-Pl*Twd |li-i Jifc? bir-jiag KlIKt !■» I'l d ■ T^- ' 

12 aAC 1 i>- ilriS .'rlUin rl pr a a r. IL-vl |f trp4_ KfiJ mb (3 W MVOV IIhU ¥-3 H 

MKfc «£i I|»al jjltr riiurx pm. 12 I.- 30 . U p«td. 

A Toar'a CinilBlrini MenbinMp FREE I 

l>l"i'rE> ct Hi.yii .4 cf r,. l| ., -J JI .r AvrH-Lin Tubri'l S-v— It m -nr 

•.llvanim I.r .... TT ^. vllbm: , h irjn-. £ y.,j jx^J lL-jc-d mcdlii'ir. 


SEND NO MONEY 



AB-lV r 


Z Aiilce lean Tut: finical 5Soc3«.y , Dupe. 

3 Drncpl Aft. AC 3»lh St„ 

■ Ch[r««R, III hir.iLh 

3 3 ■■ *1 d :«Iot in wrr |bo ni» P-'BrJ.iT-i- 1P3L cd rtan -a! Terr But-iriEt-Ji A«^i 

■ b'jL wi:k..n L art U> btY I ■"Jl E4T Ifcrf F-Z -W flBH dfUniT rti'EPJ 

! <wy ■■d mn iF<« b«*«j prd rul’jm Inin il Y-acr #racia h. I>1 dirfe 

, M r in. * Lfc«Fn. 11 *fckfc 1 »(l vid pm T2 3D ib^i fejd c-rJy 11 M srr 

;■ iBM'ih ■ r^i lib ■ bpw-™| pr^a J ^rjx T.'l W h r-*d. b>jj K - B is- | B f lade rr-Hv 

2 HIbiILue iriiairriiip i ? iU l i>"ji ■ 1 |{]l AmCTJCID ‘J ■-: 3 r. l ■ I i.ih'.I. EirrJ 
a 1-ThLjJ i-aV LUJ pjpiwfl, 

| ftf*Fflid . a ,. fc . - ....,,, , P , r P , r r r r r a a a a a 

| ranaaaaa 


| Cl-tf 

* Em piloYer'i Ka m* 


Slbie. 


S ^- ,c 

m Itl" 


ip^u-VL-r 1 
n tMfej 


i A iliLrvf j. 

rll im tru fr* 
■ddrn 


IJ«I I-ibL ^ liif i-mpJ.i^i 


*■ ■> r-.' ■ <: rebJiu ueh aid 


NEW YORK 

ELECTRICAL 

SCHOOL 

Opportunities 

for All Men! 

Every phase of aEl brarches 
of Practical Electricity 
taught by Actual Practice in 
Annerica’b Foremost Institu- 
tion of Trade Learnings 

If.piViirJ OniiiMSfl Sn Automotiilo 
M fill han inia and Ele c t rici ty. 

f>Lv and ftVflniTlg i.'3asa(!s 

upuLl ;lLL J^r,. 

Write far F REE Schatil fJiHi-.bftZ 

New York Electrical School 

44 W, 17 th St., New York City 


MUSIC LESSONS 


YOUR 



I'l’l! ran D'Sif mi" ii Us'd I. 1 . If UVliU, 

; tmlnvr Cl-t ii'ar FR£E BO<lK C.K TA Nl> JIKMh hN'-ST HATXO'f 
[.E SitiON- 1 1 till" tv™- bn Inuni tn play l->an.:sHJri»n, Vii-.|l5i, Mm»lu.in. 


i^riiet 


<;iilui Bunin.frr, EJepnutri uradvincetS paive ti. Vou paviujciuleiitn. 

CmLji yrvu 1 1 1 -I y u Lb-n L 1 1 L :■ :l day. Tlmio llumh :>l ■^.Liibm itiifjrmfjt. 

Ji WEBUJill SC HD PL cH WIl^lC. 51 Uanhaltra fl-lil^. E|HIE*BO 


Don't Envy The Plumber — BE one* 

(ILJQO— tie-DQHI Ur idniLMEll Ur, li hPlidii'i 

LEARN IN e t* 12 WEEKS ' llhM 

If Mn 


5 b-a. I Vin Av: An -r Al 1 ... .«> .1 u. 

E raAalBf LI aL lilh Irt [ij|PH|l *aij 



T.-I *> i 

"i kMk 



*1154 an, no. 


RADIO-TELEVISION 
TALKING PICTURES 

hiini<f traiiitnij. rrepnzci fnr bent paying pfiaiiigjip In 
this Tast CTowinr bu ;in(nw. Ouly thsiniii* diiderjed by 
l^ulir'i; Rjiiliis M f.niil'fl.’tiirrTr-, ricalc-ia and di.wiir.ibin. 
Many fine e-]ii)>et'jniti«a aprn fi>r iii';;i «jlh thin Iriia- 
ir*. I .alhrjiralnr.v and fAir.inLtihR aarrisa jjicJ.niixL, 
TiVritc fi:c f'fltliJ “Xjp port unity bent'*.." 

RbiHb S Talevisfan Institute P»nf, 1^™ HI CAPO 



VOICE 


1QQ vti ln»u»BYfrin*nt Qumnlivd 

lodny f<irfr«: Vote* Eouk triQflff atdUt 
pruxlno' fli'W MlS.KhT SI rl iiodl uf Veka Ininirif, 


Lmln J_ 

li hfi«E^ 


!.■■: r m:* .rr..-. r .T ■ . . ■ 1 1 V 1. 1 . Qiiniali 

been ane huavsi.m :h, l.ram rn. Ninir with [rriuii. 
mu. ]i>i‘T, liniirMvmant n^'-aran ifwit— ce trioney 
tiGh. Vrtte hxiay fw li" 1 hcnklet— ana^r thu gntit- 
«et hxi'nlati wi Y-iIra tr«n|na *v«r —TiLUit 

P'Llfl-tCT VOICE INSTITUTE, S-tHlUn fl-l LI% 
n™ Nil. Michigan lit., dll; Jar, 


Copyrighted material 
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FREE 

"Booh 

of 

Facts * 1 

Write I 
For It | 


KwE^nnUriH ciri.is'-fMlim isltr -ni^imr- Ixi rbla Fiit-CTDVk Idi trade. 
Jinrpw|.\li-y.,i| n iriilliMKiKii :irlH ^ n LuluUl -jt [iipcf ICIlW re-|Tllr«i| . 
]kE ywi UV. II iKHB W Olif Jill II ppml (H.L-liril'.ll. LltUril ?lkuW f Bifid. JU>*t- 
eri. li u. ; I ci I ra , sign*, adnfTKlng s. y ■• ■ . ! l j mihI kit 1 1 til kObicni.. Wn 
tLiii-ii by ioalt ur ai out -cIi-moI. Cfjleh results— tui fo MOTEL 

EARN $50 TO $200 WEEKLY 

■lEtnC Wftnui-d. Mil.. Smp-fd-udj- grajJiiB**, mAdn 112.000 rn?m 
hid bihlrtt-i In one year. Mi nr HKwrvil craijw-idfH. uh!*-: ami 
r ^rtiuOc-i irEliDuL IJoii'c dduy. Wrlw Coir com plfelfl inliifqriAEloii. 

DETROIT SCHOOL OF LETTERING 

111 Stimuli Aw. pjht- ] $W DETROIT. MICH. 


MysEeriousPowerof Pelmanism 

Lk'jsmr'I toil n Itr't mqv i»T" , “clrntLnc SlLnil Trilnlinr," An Ln- 
JCnirilVi: l> k. WllLall -I I. II amoxlDE IfOCHII trf mllirl l.pr:il:.i{ 

uLfutuU IIAuiL Irf IUO(Nr [1.1.11 TIO.IHHi Jl VlLI JhO<v yiiii nmr 

Mr :l wflr 3 r ti|rnaiif£liL M r 1 : 1 1 11 -jHli'iii 1 ■ I E I r. . I r_^ f-ir ;h'Vi'lii| >.I|L ■~ 1 ' 

[btmiraa] panrrEm. of, the innwitlme. Kuriorae-t by ruth ifjlBlImiiilffogd 
cir'i u Jidanr Walla™, Elr EIojtv La/diler, Jararae K. Jen n-.. l-'rlma- 

Ctiarld of I-. I IL- 1 1 ■ : I ■ lLTiiL OILUiI EVi!:I nf olIiiiN. Wrlt-n T-Q1JA V l'> 

THE PELMAN INSTITUTE DF AMERICA 

11 WCn 4 E-ilk STREET DEPT. 07 NEW TOR W ClTV 


LEARN PRACTICAL LAW 

.Nounflj Kowhirfy. JJf-llEln njl, effacli™, anr mrfiii> 1 , In- 
irff-r-: ml n.;.ry.;ilr-liir.-r ITUiUruiv myiti-mm. law timi cvitvYiDiI/ 

' ouiikL Lhi bjiow. PEEK H A M [■ i .it i.i :.hmSk-RTOR¥. 

Started Li 1 . Cfrirtpailr- Dap-t., IP W. W.ilwrt Spring*, IH. 



SKINNY! 

Let Me Put Flesfi 
and Muscle On You 

irrHY be a. pan}, IhiKy, ydfUnn}' oii[flt 
lint v. linn . H'L'ivj.- buds' IhwIikV Will 
Lw e curkWIy mi the Orach, Irvllfnt 
■IL bjtu or rldlcuLr? Why not aniip out 
lid >-iii_i h'Uli.illi-.i-M Jill L -i in fii-a.li : i- .. I 
ir.iurli 1 , ‘ 'ill .-I up HLi i npd li tun! ItiaMhlVll 
up ronir liprlif 

WIN ADMIRATION 

You ran hr -p dupitrnle uf that bran red 
mid niijtts admiral l.regiiu:d over v-lium 
;1 h' h ir L>. rare. V'hil run. d<.ru £|np a 
mi -: u-9 rli-3.1 Firrln. .-.miiii^IixI mil. rlM'^f. 

n | ■ ir- 1 1 1 ; it niuaclfw "" ygur airra and I’tir. 
Ton rhr. tn- a j'uv.i:r^l dv'lniP'.i-i. a 
Cnn-iT-.! Dkrifrj', I. Ih-ppr hiiAi-r, u jiiuII 
(is leltaijrHil 

L*t sinoNti DhT feihM n Wbp or 
ltd. J've lutr-n [MoiihiThIh m 1 wr-ni: 
IriliiiNVi anil ImilIIi Lhtni i‘p lheii- RirAn-iiliiK. 

tmri.rtl il IliMli u ]im .-nil in.i ill- ■! : i .- iH -ri. 

come ul i in. we rJiMMj imo wt uv ih-rt a 
pan'i fur tlif nut-jvra. Diliors IiEhI ti bwu.1 

CbrLr VtUdliy ii.-ul luiijri-j rlu-irE] tlwlr 
DIPllhjHHl 

st fi nner on T I SAP Wnfit Wandirr 

TrLtli nin.-<ti'U ii. irenhfy. rtlohLv. skUmy 
Liirii. You’ll in- DHU'nLdliKl how qultlly 
] :ni II fuel me U-iurDu. Tcili'L] firl ! kn 

M r.ivr trial i In: bi Ehr n_-M E 1 1 1 J-- j.'.il -iMirt 

■uiiiJlt ray ln«lriir!lfiiia. 

WB I- E 'OH mu B na t 

EVi..dr-rniiT l 1 . wi'M FlrMlIpa irFffcHr |..l. .|- f :lv fcii-' -r 

„ I Wr, |l Irft. k™ In bv.i.viMMnrrui rtiuiH. 

Sullrkr a-r Min bedihr. indy fifr j n '. il n ■ 

w __Thli Coupon Brlnprillirf WEE B-Pfl K-. 

Liard Strvnrltrt Ini-llliilf. Bial. li^ Ntarri, n. I. 

ftmiL mr- my FHTF khrfi| fif yum NEW BrfWJ'K— -, P™mirftu>i 

■ ndl Caninnatkn pi Multh, StriniiEh Jtnri Mmljl 

Infni. H 

AIIUepI 1b 

3i!une 

Are OKUjiicIrio 

hmt 

fllcy finite 


quick 

Today for men who 

learn Drafting 

lVtuifa aJfchtJ in your present jvl>? — no t utute? — no 
[>]>J)Ort(LtiitiESfl? Thnn consi4or ilrflJtiuiE-^tMUdfly find 
quickly leflTlied a-t- honifi. lliph posttinna, fivue, 
lorttnnsi, have tKscn won by a killed driiftamen. linKi- 
iicsa. und industry could not exist today without 
tlionir Modem nnwhmiipi, urcliiloctUiT, ctLjjtiuLiT- 
inf. conalrucLicm, radtoadinK, glrippitt#, Jlvuttiun, 
LuMkEaCr nutnufiMdurluif, a|| elTer [fai>UMI»<[A i>E bin-ninEB. 
t.v«TjilkiLfj{ Hrqilt it invEDtcd nniflt fimt bt- pliumad or "huik^' 

<in IKiptT. OlLT Clrat l.r-lJ 1 1 L 1 1 - h:. , llMTj|lL||i|-i| ±||m( idVctfliVE 

fpniiw<4 MfHb we dnif tuim. And nay man of douuilgq irluiiJ 
rduiMlCiPD MB MV ItffUTB JlffJiafiMal clraTraliji ill. Jiuim.i qn ngiuni 
tinic ilji> h'r our Him |^1j lii-i I hj-.-i;mil. Dnr-tran tf yrur bip pIuid™ 
“-Kf pl t"<l 4k »wk IP HtllTE — I lit- IT Swift lip vrirkpnjfiPt lLILiL pHi- 
miytioiL; Jf.'i.iKH) a j p (-a» arid hi jr jjiLiiJ yijH;rl». 
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Enroll* 

■ ill it: it I I ra - 

Cluilrp # li |.s 
i «l Ell -tr-iJCr 
W? nudlE aCi in - 
^ plfiCifc. XC* 4 'sTjiib! 
< / li# Imj. A fniMill 
r Ihrit pBIflltfli 
'* h'Tin-CP u IT Ann 
lliinrt ii i'L'L 3 »Hd 
Itti BEart r-n-unc- ii nd 
nak«- rapid jifbiirt'Yb 


Art Amazingly Easy Way to Learn 

tv fit bi rip HiffiarLt abirtil it . . . a rimfilo, olnar, «f4|i-by-<i(ap 
pl.ip 1. 1 1 .v e nAhiin-^ hi k' fly ]>iiitjpt3*— (]ile r.MiiU iif j.ciira -uf Mirpfniv 
iul oipctLohml' in Uswliifui ti.*' Tn»il anil in -unr iwLilont rliuoi-H. 
r mriL iif jnmo liiiif ;ui-l avEainpB Bt hoiiuf. Hnul fn r tliv 
rii:r-»pn Ttf'li latalm of Mium-ntH* — oiiEinccrfl, Euoliitoau, 
ili f-jLiriiTj., buiildrrH. rnDtrski'tw!. rhirt drnfcmi-irp, <uporflVt0Ful- 

rnfH. Clik*J|Q Tl-jCIl trnaniriFr wri* [fi(i lotlilcr Obi which iliey 

atiiuturd (.c hie infiyniOH, Low cost, utj ItrmL. SopiL mupikn 
liuw fi x feli Fm BemiK an Drafting. Tr-lla ^vorv rhiiig yi>u 
want tn tninw oi rnirt-i.Hiil ouirtly in ju-Hi'limL drufting vi’otIe. 
t Jiui ii yoin big abiiDK-. Gcbcp it tocldT. 


CHICAGO TECHNICAL COLLEGE 

Pent. H-ZDi. tit E. Klh IL, Chicago, 111. 
Archlttatukw - Eng I m-l-rJcig -Drafting - EJactrlall r — pip |ld| m 

v.y mImj tyffi-r mtiinnt Any and evening eniiNM In ab«vi> Mililrrtn. 

l-.iML-.li I I EM! k. i-jf C’ulli-pi-.TTillliliB-a I - ( : , Ti 1 1 - Mmji I.. [Jh- mn:]l Hif 
III! i -.L r: J 1 L" f rO -km- |ii E nj I ILliy ru ill imrk Hl nlir :. 1 1 1 : : I I ■ f : r 1 1 1 H 1 1 .1 (111 

lit home liy >iihI 1 


CHICAGO TECHNICAL COLLEOE. 

Dapt. H-tDI, 11£ E. 2 3 Lti St., Chliogo, III. 

FleDM rifty.l me inctpald., ynuj We Kruc >k»h nn Prr.filrj Witine- 
tU/ j[ uiiifurtiialciiei. iiul your CkjJJt-ffrTrhliilcf.At-l^oau- Muu. 


Name .Akc . ...... 

Oetnpavliin, 

A d I LtCOSI jl.b.u.jujjjjij,. i Li. ....... .... .. . .......... 

|□ t It?. p . ......... . . i . i i . p. r-ppp.p. - .....-. ■ ■ ■ Btara. _______ ... 

Chrr-k I.rrr IT ycii| iTrrji'r v-i :-Ti 1 1 Xi ij [M-CMi li-jflpj lu Likv 4111.’ i.liuil 

rk'EJdi'iif d»y or uVunku: tuurwy Ih Qraluni; 
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Classified < Adverti sements 

WORLD'S BEST WANT AD MEDIUM 

Advertiaemeiila in th'a wc!b)b, }S vPnti per ward, cacii ir.iiriibit. miniiimann 1 G wordii poyalilc in advance 


To be insened undw proper 


AliMlltTlSlNC ACEWCIEB | 

1 1 ..IL :.i.ii ■ jl ar '2 i fTC-T-J ■ ' 

Jfi 2L HpreiHUHHTf S'xr-.faj' nmaiupjn JfLH i 
Fm aailacance irlm scut add. siiw Ipitrrf. 
Iltmtucb lii iiilni A J - l"! u I ‘! u >a hp j k ri £ beds 
patina neorspiperi. miaroidnnp. rate*. mall- 
Lne. LLij tit., tub. 17.'. !■ ia!0 Delon Apeerj, 
Ore ad N n rlbariL llJ ib. ■ L 1 1 1 kr 1 C-E . 

ifetT iriui ■ii'.»i i liny. Lkbi ii MiiirKn jl 

Jr 1 1 1 |P„ I ^"rricnrr umirniMa^ Sivnr <aa% 

plan. No itu laoaki uic4 is-arti-rai w-rfe 
Old r -i i.hl iiIm'J >i-ikiLL. dee.’ hi:ce and id- 
1K)I tic juliri-iLlcf Free lluohlat. Pitf- 
jlapll j-irluaiL ed A-Jrejllaliifi, Iiep|_ i! L j- L r 

Min ill-id sad. t'llliAd" 

AlsV, T n Ti i re I fill Lana. [uperi. Lliti 
lt«. Kfa Qir. lEarlfijhl Jtldg. . PitilraCfc 

FlttV- .\grf ju.ij aiiniidtn halt UuLdt. 

II uuir.'. LlULudtd I -e*rvi IllTiE |,™<il nln. 

If, If. llrrwm A di iPLlilHj AgtE£F. IIP 9, 

IVflTli P - C'lllraE" 

ALaYKItTIrIK — IfeiajDaDPn. manMaAlL 
LIU* rrtn Start in. 21*FS Wear told, New 

Tett _ 

' AUVbUITIKd;. Inc& SUrtax Pk masuLnalT 
1>,r*r> |uhi If- liD. Lkca free. S'err-elJ 
arieditd- COTlnefem. K»ta d3 

liK/uts K- Jidrmiilns lea - roar citalnp. He 
,-hi r-p. i,i >riia in t.-l/edd. The l-ananel 
rlAaallled In Lh* -e-jtl-a, flE'dTKi 

AilEtriUlli] ACtliCT. IMP bo, |.l9lll* SL, 
lit. 

I.S'jjl J 'I M'liiV SiliTrll ■ 1 1 . 1 S” ~ZiT ! ' I — I - | 
t! nr ■ inr lit. Wl FOPUldr SeMnW, 
Mlanl-lr CaLj,, Ef. J. 

.'.Ill till I l;-.h Jn THral Fiekiick LL** 
ftp*. Mfyae Affanty. 11111 HarlRied, at. 
IUiuIi llir 

TP if a: umnta in ■[iidydng'iur piceroa See 
- mr. 12 1 and. 135. Clkimo: A. O'ltri'n. 
K-.-J leered Ihatenp Apt-urn'i. Wk*ln#tiMk 
H-. i * 1 


Fllfl ADVERTISTRS 


M M4L|i;L:-..U J HUfjiln irrilKTi fur MW 
ttuadne**, t=i A Is Eafp. JLSi DeLnet, 

Uhip H- Ml*., 

M Xempepni. IP.PP. Cat- 
kltj. , iri:fn''':TE. uejj be™u, Jferr_Vett_ 
AliVKimiu: -in 2.ip ri-jn'ri lerrn peas> 
1 Jin is 2H uondi. IL". Lists rrt«. All ptatrdL 

">i.l,ir. lliTl'iri IUiIk.. t hirty 


Af. E N HIES WANTED 


Til nis hi FImili iilililnc npreMntuUDfi In 
CUmihli 1*15 writs he»t ITerumtn 
It-iM ll. Call. ntMft'ltf Df r'r.1-<T|hii.. 


E'J 51 H E*E SERVICE 

1 1 >L I ■ Ll TL^ KN TA T1 0 M . iVuUl llim-n. 5i c. 

] T, lYinniflnn, i nrT r in a. I ! .lildreri. Ads 

thlTkc. kiunlJmp. Barrlra, lllaialrt Si- 
thMIal ]t|i*. InronnkllPfl Itatmrtiri Trirfl.- 
rl Delell* III. 


EALE5 PHDDItmUN 


WRITE! Ant uln toiler pr luiwrttrn- 
it rni inn Pillar. Ailptrililnp rreriiHrt 

nallnnit -i ;-rrir-rr.. KihulK?!, -U— FLPP. 
Jonj ]Erarrh, fal It. 


i rj Fair M aTI uN 


AZTV " ' ‘..r ■ ■ T i r c Hriin 'l U !<: min an-S 

pp. Fred : Kim. lleadlTii. J'#, 

It.Md JIDSKT-MAKTVn Tnmwln. TUSM 
J.TIM lure 1 in inita iml ir II almnrt ertnltilna 
iimlrr ib' iuiir teamed In. iriir UftCE. knll- 
trint p.n b«1 1 rrr. ■: , IiiIElt' inlijELnd. h f.CE 1 
jeei. ciwtw. chtwlna Kirni, a-l#i.Tiln5r prN]*- 
raUem, (ilrirti. halT prirarntlnns. Ink?. 
Iibina Iritlier pellsb. mlrrcra. T»?rr'iir'i. 

IHillahrx, Ijpun-rLlar rtldiLkl?.. =.' ■_! L piper. 
Wld-'hlrfE p^artera, Mngirfe same, jnri fitmiirr I Ij 

□E ether preflsniilr artlelr'- Kand nn lannaj. 
Jiul iftllt l roatal far ’'Hrnler'a Jt>lh i>n- 
ig rj. Fii-il. "E Frwr-iiulas.'" Fit ptitlman podl- 
ajF nml IP, I'lignl.ir Idn tiaill - P PTWS . "I>] 
E, Mirh ft., Hwn hik. mirnEn 
COEfFinfiMTT.lTj Aflrlrt. [nFmnallim 
anv aid'H-it. Rii-lntas at peT>ondl. II. an. 

a 1 1 1 1 1 1 a I tfrnhv Ttumu, P. L"l. Bel KMR, 
Pan. Franrtar." 1'p.l. 


diass ific.u ion. La Au^dPT isue, ccay 


A UT D mil B I LE3 


71 UK Caunli In aniililnp far pitcad, b:-t 
I’lLiu* lit ptkI 1*5. IJlamnse A. O'flrlmi. 
IIski sLaretl i'llrnl Altnrnpe. WiphLnrian,, 
to. D. 


AUTD' SUPPLIES 


Mil tV ,iuta paru J.l jpfs. J.faLofi. rt*T- 
fpJs, rsilLitnrr. wtiwld, zentpitpn.. tarhup 
i ■ * : 1 1 is , I'rnLel Inina Mt>. Used pacta riu- 
off, UTlj^lmin. JPPj IULtl J I per- 
J'iI-iL tltain. 

hAtlfp.vTM'R — F tr r S 1 1 'Ti L rapr..' Magnl nm- 

DrppacnL bitten chirEHT. frit htneheu. tit 
v-eilim Tenni. Trial. WrLtc Kcn'j Aute- 
innllvn Srr'.hu. II ■ r . W-Tll, Tpe, U. 

tt'!3!.HL[> All MEtll niL-nJfr. M.n.la klk.H 
lh vr ltL-r tlrheLj, I'lJi'faad ryl imlic/.. rrank 
rljiag, ntl |iuia. anjLlitna af Ihatkl. 1 leiz 
n-lth illrtfiiaiu jl.dij tyiileil'l liaieir Mfa. 

CblW Bl MjlfiT. NHPtW PJ*, W, T 

“ ISTftI* Bcafcii lima — U«L tmi« 1 "iDrinnj 
nr rllents". ill limit* ioriJre slesSand. 
T ntxig^ii Spring ra.- Urin'l RapLili. Mlrb 
U.m.TlsH- atx iiddrrTi of. ffrv, atartUnc 
1'xlnrJrlm simlTlt! wridlTkE BtDrt i-rilaEl.rM.. 

S3J.HP dll easy. 1PJ r. prtfli. H-ampla J2.«. 
Hllfltutt J[fr. r e , fl Lrnilala, L B.Hr 

QUARACTEEU UHd parti All 111 CkB. 

'PIsMcMIj Pa HD%. Elrliurlra, pEli anr| I L r. j , 
r=l ll I li . tVprll 

BlldTJARni: Melfnt-eathirtjTiBliarlra ; ‘ratj 
inrd.iahta; tnejiti $1 1#. A-Mms-Uarr. ttly-H- 
WH, Qfelta 

CETHKHIITTH PLitlna pear Jr e ■plnei Iran, 

..|.*r J, liraia, rugipaa and r,lr'aal.. irlll-niif a|ea- 

trtollT er neprhlnnr. ->lijeEanite<l .ui te 
timpe; % pint tan. fl.le nrer-etd, Ij 7T1 - 

metal ti n ■ A-ra. J. ElacaLur . Ill 

FORD Erode] “l" , rat Indmtln* tfgdrt 
1 J A A 1 1 ttfurh.. — 5 u ' L | ■ [ 1 1 ■ 1 1 a h 1* ; I . xn Ir hn-.A a t 
I la ttoid am) "Halit Tip-tn-ihf-iTilniitr. Far 
all Inlare+lad In the rerelr and nea Insetiiiice 
't the hrir Perl fill piaea. Ill blur. 
E'rJee II. HI. fless peiepaid upnn t^aJnt 
:E I'rl'j* or F.LI. TV anyilnrr ip ij, S. 
PeilUltT ITarlianb-a Frapp, P|> i--— | il}J M 2 II p 
I ■l-rr.rl.i SI . I'hTic- 

AUTft SEliVlCE E HU IF M E NT 


fUlkiT.trfTIAL baTlnad-— reoanetifd eore- 
;<realiirp, i 1 a V! LT_t r fl a r r; "r, , LpjJ ■ n ■ ll r ' rar 
v.jih-n. Tmt. Trial vcrlts Ren's Aute- 

niiib L I e EWnlwi. B n I _ VbT Id. Tear. _(1fe I B 

"riTTEilibi Dk-ntrlts 1 tprlrry sharaer. tu- 
rret Emn ritCPTf; jli.irmilnJ.: lit vilLi; 
mniwsr maker Toae- IW.J4. AdkISS lllJI 

I'eriwral Ian. Faluiniiiji. nbla. 


MOTORCYCLE!. BICYCLES A ND 
■SUPPLIES 


until ] l,T JJinarrvrlei III te 11(4 uir. 
Tires, liiial 1 1 tea jl.lD. Mira Fin -lnnr jri 
flux I na a fair i c.i I ■ : r rjr L r lea alada, ilrnlannt, 

bnak in is $1.1, RnrVa to. rnmet ST. 
rillnilTT Jl, aa11l« |:i. rhainj I! M. finiUr 
Mae 1?. f.r’ii II. in»vl-. to. ikdc tied 121. 
Blr pried It »- alTi'lane ■rln-.-l tl.lrl WM 
r.jhiiiTly H.t'J. Uam yell aliLlar " r I r i ■ I . 
paliliuP. hum a I n IJ, Sr Ami tflr fnr f at- 
niiiEue, stlrr Cullor toertlnEW. FiFhedter. 
M. T. _ 

RUBAlR IVILIl a; ip'll I Iliad flarta. a"^a Jb 
nr mr-ir. eTaf* naili a*eei*i|. rn Elitp. J. 1'. 
tokhl. ArArir Are,, rhl-ira. 111. 

ll EMPERSUTL Kurhlnr. l!arhd\ Indian. 
udcJ oirtd. ohzlnfi. enntenlnni. rteio. 
CaLiEecun end wlngei rrablaia bjIh EC:. RaL- 
tah I HP Ml ilth. Ftp- I .am I a SlA. 

'J.-IMDl’' Onre c^Tifd a ij«d Ha tie f. 
toirUkan. malarryela iki iyua'c I.-. It vlch 

n.r tjaull licrEallu. Cnmldula aCOtV tn'ir 
arrd iiprit iiarlm. n.'ii ! painlaxr for raLalrgr 
lS'mal aim \rrfipnrin-la P'n , 1)11 Ti, 1!(h St, 
JianPBPj'IlT J1iepr-:r| 

R-TlNTi lie For Lll .titjre,! iided Motenejid* 
r Pla l”'.T Tjra" Plork ]taT|t|1na. lnq||Q 
pari' Arraianrlra. tu.Mar, UMAaeyvl* hklea. 

Kandki Cltr. Me. 

la I I’l't ]E:^iir.-prla tiarLP, 5 U - 1 1I ^ bard parti 
fto', ilhnrr Nabnn, M.a JCnllln, ]1l 


If in. nnr office- June IStli. 


MfiTORCYOLE Lli.rCalliJ. loaiaaL j- rl'.'-p, 
barilla ihaaia bir atanp, apv=l>l lapdiiirp 
•umillita, lantaanrte irsrspgclei lirf-iL Hat 
LP ArifrLca. iPAraL |ir..ed. l.a-aeaL jauLinvr- 
r I " Rlntl emlsr lii'r:4a In elm 1.'nil-,l SIsgLap, 

n.rhuirr llarltx LajTldwn LcnmrotLan. l!fl 
kVe-jj Mijn EL. BachHEH. M. Y. 

JrifTT Out I -flat LhaL r-w IM| -t*|jlp# 
CrUPTjntKd retxiill BarTH-L5iPldddoa. Send 
tr lit aLajii|ij. JS-t I'J ini u$. It taju.lc! _. 

Kerv|« ami ?psiaric11&a aijaranleed Tin 
Keith Co., 2511 Fund ilu Lae ApenuA Mil*- 

^lBbg. Wgi, ___ m 

III "3 l.-l'i V.HJ- ,'..v-| l-m:. Sit( rr.-rr I a an,', 
hate fun. Iie hiei. HlippIlilKl lrueiucflrpM 

in IhjimLar blatlialiU-j Msa 5I-..J L BapiLC. ]Ust 
nuL. Jra aapx En fulmar. lif rry Ltgta if 

smplL Emt njirwi], mal^nril. InlHjanJ, pp-IL- 
Inr And hand-Eoaiirikd cnEt. In j'ldlthin 

puiepletu I iihinnalaLPS ill I'linMd Of Labit- 
ina n m r I ■ ■ I bp bictp haialllifl BhLtiuaLaAL ±55 
nijori. Fulli LlLaeant'il V-gatnaLJ uaii 
recflrd ar price. 13. UP ar w]IE Im sent C i> t>. 
anevaliL-rr In 17. U. I'lt'jla f JJ'Aliail k-d 
E'rr'.'., fcliH.eL ftl'7. £M E, OnCarE? M- , iTliL- 
fUP, 


AVIATION 


BANKBI7PT UUrl LHeeure il:;lin: circa 

fi ] rpa. Elian UL nn lln itatlar. lliLrxnr:ll - 
npuT rahie 1 . Oll'lr" ll Sri, i:i Kall.m, 

caa tanka Ilfl. ll.dPt feel aLr drralre il- 
ilmaur II. PS. Hand preapure nueto- 11 SR 
Tarhmr.rl rT.* 2PUD It.P.H. fl D5. hinKlnrPial 
■P. S nr 1 1 a-yldpilex a ln-r.in maeni Imp Si. 
Ftr"nf>:rB t'arhuretm-a. nrLxInal aal tHL 
alien E I. JI. No JuOk. ermtliLnE PraniE 
■up. Ala Trip -s-itL H-gulpaienL Ilk-.. Car- 

akn PliT N- V . 

DECJDB.A.TB fMt (lull "T dm. V. I'll ICll 
ilndire nnwllntj n fret K«i- hniutiHi 
reef anti, hlahir nnllah'd. js.nn: uae>l anas 
11. OP. Air Triniipurt KjalnkenL. (jiTdrn 

net-, hr y. 

]|] l.'IFT J.l !i 1 Id-plaiir 'f :7J '■ ay ay" “JiT 

lift 07(1 mcaik lt w-. toBl flyiwai. [re..tr.- 
gdi-!'j 0X1 Uutsr. IIP. Elraii'L He* 0X5. 
fdLl. "Fard A, 1 ia,llh Ii ii 1 1 and JiriifH-Lli'r, 
Phiu>t EatTlru'. hrrel luhalrailon. (Ilk 
Fix afLIrrJre alr-r—df'l medar. IIP. Two- 

malar Ali-'a mCaui|ilaliA r let" I II ulnf. 1 L j 1. 
TrK-rpnplf Lr,. aa*, i La - 1 fu ■ rC a [ Ippap-ajaalaf 

Mplinn. fliPP. ALILaan ALmlann (A).. L»ar- 

mt K in. 

GLIDER Tiprtwi. nsmnlrte cr pr— i !rl-i- 
J dn'vl Thrao in t'vrj rtollv krep snu un. 
Fanil :ll ::u fne IdiulOa I'l H- f. j ; L' : . EJu £ Ql r 
]t V >J l iirdnElnn Ry. 

THU Bxnaenk-h HenJeraon aLrtnft mKw 

Ip a Mr 1 1 Ip ill in Iepl-'iI laailOr and larata rai Ijr 
1 23 V W aaanDlete. K|p I Isiarnlrr. alEarfip] 
Ln filler Ffrlnh-r. Ii 1 r In'llmi 1 nii'iUK- Ter 
rely- Sl-HP, SkAlkhailmi 0'ipranyaeA, mu 
prtepeltrtd Eire IscTtaitA perrarmurM ip-. 
ptaaap, e.lratp, am| l»aLp mm ;l itlmip nr 
■tiTiipd Eu: j u I lit Benirnfth. Bn»., LiLlie, 

f*a, 

FLA iNTE. Motor — Drik. ItSRPD taJira dc. 

Illr.rrnin 1 1 : r _ I - 1 . — lliiL.-hlnpmg. htiEEni'-LPla. 

ICliTAL” Tlnr'Nl Hemlmiin. peoprilrndT 
B'J.1; Fiirila, fits*. lEHtua. Fl. Wnrib 
Triih 

tSi'Ei ltTPL.vNE.fl. TlJuT Him llii^ 

"t nr ■■ f. Mr -I ,— p',. |: |' „ . 

In - it fliileld. nl I IiiilCp'N. Mill riimiT-Ji 
Itulia, nralp $1, ntr. ftanri A4r for F T- 
■■iii ers ManuaL AarahuSlitoN Raisin*, 
Li Ll 1-15 ffo, ISli, r.lrmla. N-Jh. 

[- ".iTML-gV ' E I : ll. :gi 

aldplan f nr HilVl sriloc. a k I U p parti 

for nil tlto. tin eiimmi wUI itkrt inn. 
I'holo ant dlmp. Ellichar Alrpluit Hrx. 

'7d. F'lrl. W'lflii. Tran. 

ll to-IDS Mnhsoa- nr; hn. knd Pi hn. iidl- 
all. ilr eot'le-i Rral. mtdem irLitlsn. mj- 
xi. eat lE i'le ■■ri-r raiiLatc-frl* liiPii rn- 
El±ea. ritiJaf. .data ale. Ide. AadaLluit 
flrarter. S5I ISrrBilway, N rar Yiirk. 

RPtoHCEt Tfcana nil til Jar ImitSara. 
Ualra^i-'d rlaar arm l: : lLki> apriirn flnSahred 
In kIe#^, l.nen-Pt whitraafr loHrna. Urisj 
i |1 |'nrn' InfTiP Pir nnrlalhin i^lke-laioL l,li[D- 
er fh.. -317 l.wimi i ft.. ivileiKP. 
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lift Put (haL I In maker fttt 1 1 u r:- h l:: -j T[« 
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i.' ^.1T Turk, 


TRJ .!> U-LfJst 1 r:su IT _ _ :a. .iudleli, M- 
IAjd £ ta-an-D P:ii.:iiv. Dir. 7.1 r r . I ! 1 1 . c L : I j 1 

3*0 la spprpirjl nPPlIr^nEj. l’lji-r, Jil fhar- 

I ■'! I r L' Ei„S,i Iflii ■■lui inil. MjUd 

HTtlT I ijonA ■ dilTcanL ronz-lErt- ttli 

Fire -r. :1 fli id h .Tmi:lrin i , .“.i i ]■. p Ij 1 1 1 LI ■ r 
rt^kLniMt DJlFhW* (Eft. jUl artEliHk IDE 
And aiE Eur nnn-mil ■ npriyri.la. ]Li?|iin 

Hlimp Kerriw. 313S HdiiLh I[tp4 Slcrm. 

Lm Antcl-rf , L~ni l'jrhlA 

SOT. VlnmvT: 1 nrikdlkk - lie Sjlir"ip- 

JlKn Kjl. .'il. Inn, Annuli, [nil. 

54H3F F.-5* DIB. rViuoLrlAp, Thkn'k *f 
lil Miny Ixlaqrls and tT bet ConllntiyL rn>- 
TEIBTTbtd. Til'S r-Bkl pjCltL [A AOuEllTAl lp- 
|,||, nil- 34r. Tfci Mlllip- KljlTTi, Holland 

Bl-jj ■ ftl J-miap.^Ep 

Sll 'E iTERT.E U I" J'ii|i i- il:- Iri.y j 'ii r Si 
5. ijn > KL LLhErrv Hide.. IriflLahaimlU 


i is. ill's KKu:HTri:n AiwiamH hr totm- 
LrLai. none n-rr la. Tttftrcnrti. 1 «aI i a i«iir 

KimAhtk ICiinllnpiiin, IV Yl_ 

AFKE^SA JO II b rT ■ tn r4~L p ■PPCIP'll IP- 
rilL-jnj;.. J fanipliiF. DDI 1]LS. SStLpilB 
YAth, _ lIlLanbj 

BARE China kintal! AlmElha ilir.iinf 
ffalns (Mf ■ ! i ruL ETilJ Iir rhirwi; ll!0 i'kLL- 

rtn Ctl f AlAUp. Jfjiiia, Saprarro— |T,3 t[ 

nlhfr llrp iFpr-W. All Mr Idr- IrlEh fBrr=iiL 
(nr approTih. IL. D. UafitJ. tin iFAiAf- 

Eev Ate.. yt*npa. 3!kEi 

IsyY!* EE anuTl — f trnnrtifrr. Kha* tue 

hln ii*rEjir. pEinvo kssori:(-nlk in pv:nr 
Kltr.lk. TVb cruat Ttu Ahd. Pit. jrrpi nrp-1| 
And ill tflih. Ftlrcviirri ri'imlmL ]lin- 

■ ! V flit PUElihLkB Eirmiln 111 (n r.ii' - ' ■ vy|t- 
Jmr UP. T^hpr iHkmp Ok. »!0 IE". 7:. k 
inn^lEid., I.:h|,’ lfl n, ]J|. 

FDUnni UjlLurti: -340 ir. H C^limlk), 
not; J00 lirtllih dklnnlii |1rr l'ln ).si|p 
AlnrrJrk, Ote. FLari. T+H ULhlham SI . 

l-AhiAiipa n. 

nmr Pn-irlm E*nJfl£-jEn"ifl Apjir^rii 
IBCdlrEBijL. FiilU 'rlLiizj) Hjbi,. :;ta I'tot 

TSnLlili pi, A UmtIi. Oa. 

FTtEi^ FikmriB IfllLh AirOriTjap. U^FOTfl 
si. ata ptnllLt. .HurpTlM L'-i-krr ]«? Fnr' 
]*»> fiiiii Qis. K Bp. Hint Ui.. MILI- 

irnmi n J. 

llil 'RrRATErrTnriL^Sr si ait' list ntlr* 

JOr r ]«TFi, miitlEbk Ci||((J Rika J±3rk 
Mat, afl:i], frw gtUlE7 aiblirU. 30 I* 
f'lTk It-er s; V 


■ST.ii MI'S SEfir ate AnpirniEl jE tii-% «ik- 
BtftFtat* p*Tilmd, KmOTT ILrlivll. 

SM DIFi EJJliSKr ]KT3 o: |1 t, ml-. |- i;i 

Carrrt Stkiip. El Sena, 


: -i. rrennuin. 


MO IilPFKBK.ST HNiimi 

3,004. Jdj ..FitiI Onhtn. SE0 


UP. Fktkf hUniiip, 


I E IT, I'rlBKl n-;i-.'.;-rr 1 kppivrilll E33R 
OUaMQid ! Bax 131. MlnntijMlid. Tdliin. 

TUT^FiiiEP I'kttf-i pnjij mkEurti an™'- 
in-nj Tila*. unscETtd. Eizicik paund SI S3. 
FkOt. lE'oolsldBL 17. T. 
SSOhT^lFrHSKltHT'FuVrdgn akmDa'hn mil 

J*i !fiiuniajii_Tii'iiTTiiii,>^j. 

FEy^X Li, S.DH SkJilin, OiiiiCa. 

^^jua, l.Lb«clla, ulr .min L<,UIIC< arrruk‘>nr 

1-Hrr. r%lllCn:iC€ Jvtilh snun, J r:*-1:lnRl W 

E.L&lrY !Kfi fT fc^idrJ I A h i] Lt ■[i|inrrp.j 

Jlmttnn I 'd . t'liinJUld. ?i. J. . 

VRKE il.OD U. B_ pHEtBC' L! tab- 
mr-rl.it rna, df ji™ irrLiii fcf nnr "afl pm 
prln-ll'.L gf U, il. inil Tnrtlkn Itiirjij 

OH Llii 'Ijarlmd a- ] nna »«•■. : :.n id 
i l'j:. :i,in SLiris Cft. £34 S OILiA 

. ... Ht . 3 j'nj I d . ?i[ El 

Si* V a □ l | k:. r .i t:s n.'u'Mn itimpr. 10 (fnls. 
LIpI at aticipi £ep«. ChL^htEf flea. 

13LF. Ti'fdJjd. Ka.f Turk ffll ' 


Smd Ip JliSaB'— 333 Fill 03ml, 

I^ETr Tn rk Cits*. 

1.1 iillita * I InmlHI n I =■ ritL (if nt- 
ilnfflOE S3. S3. QnLr 31t 1u niipr^al r.pnM- 
giDId. FEIMI A FLikip Cm J _(irv’Fnphurj 1 . Pk. 

It. F. '■ '-T ■ 1 1 1 1" ■ ■ S c MvE frm ATOiraTall 
am. ilff t. Ii^ !37. sjtk*ii, Sikrs. 

1010 nirPFllESrr FIjuuib (ri EEnra>AapA 
Iin-J (HTiloiiiri. KlrrLp rml , ESliAllkll 
"■ IdunEJ, l E|1i|»|.n. l,._r 

FARR Filrprdin psrkrA rip rranrli El'll — 
Anlii. Oil Mr-IUOi (-nlw.lr-I. 3E IT. -1., Alt 
rfiffirmi. Jv. Iirtitl Ritas Eltap. OTJo 
llttial. i'll, j. - 


^i-nni i rnc, R ,i[ .iji]. ptiltadtlpiili. Pi. 

FARE Stimp EDllULlAfi — BnTiLTinp PllTlA-'r." 
OVirkiv Afrlrj, pie.,. lO 1 rHHloet. 10 dLFur- 
tnt IrknalEd 3 it. 1044 liLnr.i Tt. pp- 
PEoaAli r-nL Trtham Klaaipra. TVwl SSprEnu- 

Jlfli- Hu p. 

TIlC.e tfftl. Kw — nirss liirrrTinl trli'-rip 

ilampi Inoludlor C..ttitLild. (wnrldb .iihaII- 
ntl, Mil la (air mill)^ Llhtflt. NTk'ai. 
nnlT TOr tp jppEprkl IDPlEtlAU. Rsul F'-irni 
RMFnjJ r>. , ItrT I! * elnr W^IMn. Hmtir. 

FftFR Ita BdTTrwnt. imliri -Sr. w|iii ap- 
pmli. memi Elkmp Cel. SL2 Rm JOriL 
Pi., Srnr York 


ici.vr Ht: tipidk coll hapidi. tttiiof 
TSt. HUiJf' Sa to Apprnrkl nppLkanti. Hr-r- 
HUEH lllAuA. J. JaliAnOESlxA, S10 AtLIU- 
Oin Si, lE-Ipnlpif, Uinp.ldi _L 

lull BLinm fp.nn IKIr dlFtmil ppm- 
LrLed, Lit. Itltak, 7L6 Ma. LanbArd, Ukt 

I'^r k, 3 II. 

Flllijl I'lKluiLn* At cat*i L | lq plcturp 

■ A1 (4 lAlUAil. LJiCfl. Fthlty ■ piir.'i j. a. 

3r DH i ■ L ■ 1 1 1 UldvnmJ tjLLTiz- Oh, Hlll- 

wr->l -itiiJpn. Urpoliljn._If ; _r. 


00u IflFFinilESLT itAnapp (or £ve Liu 
mllfrLIni! Iiwluijln;; ATWnll. Ai|!larr». 
FlUIPi. SPkPllb r p -<>7 - o KonrA. I.LI'ECiBl. 

JEcmtl. SCLieeIb. QiJtljmurB. Sark. YEelucJa. 
S'likAO Clip pi ul lit iict l-.iEil iu.ni i’.jii 
E tJid. i-ACAlne lAlui u> Hr JL0.0U. E'r.rc 
■ ■illy 3 .k (A A|iprkTL| it^II -3'.!] UluilraLnL 

liali t™h, Miiia StiTii iShuhh, -kid] I3nd 


Ht^.Kap lllrflo, fklLT._ 

3S - 111 FFlsttl-jfrT Arrl 


]J] RFi: IlfSTST .E (rli'dii tOr. J'lrliicl. 


frlAKT THcn^l* fUvol Tbt latf rui 
trlinsL* damp Ln thk »nrld idpalu IF :* 
Cnliiiibuf liiygf Lp likimlrt In 'lur -rarkti 
pi -I SEint- tbiIpIIcii rrxn nuatt. (■ r aST landi 
— ILjiI:. Tiari |iu|rpi. S' 1 z r( h ](n-nni, 

ate. Austria.. Dtritacj at athtr a-.-ra- 
Tiiin .«.! am |i ■. EE -isi!irrz.| rnrkrj! ilrilj lit 

la kppEoril appUtAiLU. Tufu* BLdmp Co.. 
ttriiL. P r Tnil. Alwilrr. T<*^ Y«tl. 


A ]l!(i TtiTj’jlii — ALI r-zr oolv S3c. SLl'ilP 
iioum. onyrLdLrii utanv fia 1 33td ilibepi olLa 
TO* UliuintLona. pir*kl nr soi (icn-rn.-nL 
■ luiA, ,lu4 id ncei. jikl nilblSinEtrr- mrpsiiTr, 
I :-r '1:111 ea-'li iitiIlt i 1 bAlnUhltL alr,.ll 
tplk ">lo<> tn !EkkA a Fkinp CollcarJcr 
F rep i c £7. 1 r mwS ear. 00 tan arrlta 3 LdL aJ 
klbuHii, iuppllra and liun-ltads ar lurpriliu 
in pttfl iT*d siicIdLi, ' j-_e t-r. ClLjp Blimn 4, 
Cpla Camnanr. 10»wa JO. 00( B*« burAtt, 
ESIrit Eftni lj, ilhk e 

AMCHJIR'fl SS! — rn'ly l2c. I'lnii 

LriLMiElu BEkCBp. Ht UEETnin l!|in|M |]in- 
wori Tiluii mililoHS, dpllon. c.*rr-Tr»ima 
ULiinB Knil m mi u iralv, LlS-nAll Hi. li'tardE- 
1I1E Slump liqpIlrpE trpuSilIl'. ntSEdDIUET 
m. PB(i:rl m&.l itmop hiiHWi skliv, 
3-iumi Inilkl. (rr. , ilnB POtkrt Itirl iKnk. 
llnLln Autflt 33t tb IppPiajL mltrpdi. 
.Irrhrr SLin 7 , H'iiicJ iiiV, RullltlFaCd. H. J. 

PAiS-lIFT C.Lirr " 

llTI 


Tt'IlFCE. Cl lion iTlirnl— Mrtj l.lnJL«i 
Flatit, (Jiibitu, 3. anraruinkruuEd. Oanpp'a, 

I- ■ r ■ 1 1 1 1 , ,1 Lrn c n A^arki 1“ r Lee - * llLi=d^ 

Uiuili. libampL — Q mepIfJh rallcrtura hn'Hn'( 
Eti — Ret* ItF Sa poiliso. llUtET I 
yotn. Nnwll Ezzislzu Hii.ii,;i Cu_itnny. 
aprrrto. 1'inaAi. 

TBlAK'aua Frtin dire* .JlfftraoL TP.n- 

lr In (Limp, Fir . did PH«. pf “W4k- 

dar' r lot s- .-I ftt aridi' 30c Lp ip^Torpi jj- 
nlltAMCd. l!. 1.. tiiinriK lip. , IL ElvJFvrd 

«!,. JbipfcHi. Min, 

E'dl'^D V. S m3 fPTtLcn stimps SkA 
FOpi '..junild 12.04. PiabELi. Apprtrili. 

(3rn n I Imiiiii.il. 11 (Sn tr. Mjm Fri.iirLT .'‘b 

ESL’n EIPL.-l Rank nlkLurt. LOO. no; ,ii.m. 
13. ]Q. EV tJ Chtrlij. Mlotippail. Ohio. 

SlsiY ifroPand.! -nr dirtBrpnt miHilT'nh- 
■ahto 11.00. llNder. Dpi 90S. tUTlH- 
thnrth. Km Z tilmJ 

r-y.sli. Ihn'u. ] 5-~3 knpi. FUbtlnnAtL. □. 
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Bid Find* — A parltoL td amt Ihin IfH- 
1? LlL dirTitra lirLUr fraiLl ILLrifM HK^iriE 
p cr illjie irtiiti ind. Hror* or M-llm u 
tilt. I ncb-L-fi (Irr-imt huHir; Ibt MiimlHH 
of t Mir; hind-tu-hind kqrfrieL hU-jjflE' 
IiIoeOj mttln icuii; CEaajj uimc'irl : rid 
lTuU iLimn: drlnn wldi'ir: nriury iLuLiy 
rlr. EsrmJ M Loll LhrUllnj " IJ.r Fujao h 
Pi-h« it nnrp — limllad luOplp. Hilly ltj! 
[0 £■ I ■ I ■ r ■ ■ ■ lopflcaiftl. W, A. Hun-ill, fit 

Cun.lihl H'-iira- M u* „ 

FBEE! IkKBfl Idlf TlltiEf 14"'!' i-ltiuri'i 
at ntp or 6 pud" f it hiotdh fl-itn wJITt 
■iJluttfiiUan Ip i:' ni'r.ly Mu mi. I Sind is 
Ill'll: Tor pnipFC-L-Jt VniLllI FEimp Co. r 

M ■ ijiuni* BSJt.. Chicago. 113. 

;<r.iM3’fl-L0& TirLiLLtJ, Arrlci. Uraill. 
I'oiu. Luba. Viniro. *io.. Lfel iS Jlfft-nnt 
ir_ EL 3b; l r «fl mliE-l, SOe ; 1.010 hlngra. 
Ik 0. SLdsraic.. Mil OoLfi Brim*rad. BL 

i'^fi c ■ k n l I ST I’nLiiJ aurt* He. «< 
ITinrt-ali Fdldonlirr.1. llam-ia, Mirli. 

Bin ITT I F LTL FIoiueo itn:> arnt Ie»1, 

PjiiiI f'lirnl ■ h N. T. 

■ HTASIl'H, Him «1 ippr-prpj Ll 'H'S rl |i- 
mtiiil In-*, Str-Elirtj lift S3i|iLd A c c . 

Klllilium. 118 . 

f-i-F'Akr*; tlliipLnlFil SLinp A|lHI:ii IM 
llTD dlfOhlft itL'J^S— FTP (0 JPrtOtil iB- 
p!lcsn.ii, undo Vamp C*-. Clort- 

IjM'J. Clhlo 


FIlFF — P irh.lL D! dlLTorflU rrtin AltnulLai. 

I,rhniton. av: *ftfi wiltrnufic 

At tilt Elf ■ 0:1 Eire- Old EClttiLlin ■ tan? — III 
Trie (a -niprm'pl pppllrjida ^ii-hitiup I '■ 
ri ■ - ■ : j u: Il lii'TiT.i Eli::.: Oh., .NoTlon 
lllrhlinrii. Kits . 


'■JiLTHQirn E Uf (tool or Marnpr Ir 

■Hriiuitp Lj> (aiip ■■ i r-p nf hminpii fcr lint 
td lOPSf. iM TPIUll-f rOTT 10 3»r hFtimri |ny 

aipELEil loot, iliii with rho r.il: ] hB.il. 1 

tv it .jnjlilc In likr nn u! tvfthkt Ti h ■ 

(uptonon. 1 " Surh art lho ripiii# l+rriifid 
tr-em s PfcisoPn ti-inn isle* und?? Ihli 

Oli.-lli .llOl. V EUI OlIiE LhOUfd do D^HlIr 
at irpdl. r - T fi£rlfia[- ■jntirmi.l Inh ni 10 

Talfv rbssSnc dpi"?, rtt.. ^riif T^. 
Bund. Mi njcEf. Cluiinod AdPirilPlnr. F"T.- 
nlit Urrliiiihr- Mjpiif.iiir. 10B EL ft.-.lirLO 
bt.. Cherua. 111. 


BABE COINS 


|t 7i> |S0B Eli* juid for till mins. 
Virj tctj ntuiiilu IlOcp ill iilil hiETIV. 
rLph pral Pd ftpnd 1 IB BveEp hir lllo-'mlrd 

roln taluf 4nok. iiB. ■O.nori-nlfpfl, nrlf**- 
iva buy and ieII. CdLn Exrh-'nEE. Bra r., 

J-T Tti y. Y . 

SpKrt AL L'rlrp’. mi ['hlii^ Hriln Plmi- 
lumoratLTo bair OoLlirp In inuLmiliLpd. nm- 
- J I r j l i l - LToIhuitplin ijBo ; UE'-oln il.m; 1'M- 
rrli, fa .13 3 IChiEim *1.11' Lfxlnelon |].lt; 
itCiiF lrimnhln j*Mr ; ('jllhmdj JI.1D; Orr- 
Idn 13. K): SM'JI. II. 33: llpnoincion tl 13 : 
ii|J tain and Biptiln i-rl -c list lDo. Atti. 

Bin dflk j [ 1 1 :■ LImEi'E. I' l klP. 

][' UL.-i dSli'tJLLl I’l'n’. [II I'llli mil r.’:'' 
lIi'l! ESc. LMl4r ^TiLLfl, flai C^I r 
Kmm. MHm i. 

so p]i-|. i:iL::vr knLnk. in r . iv din-rr- 

C ®1 rok;. a'.J blur, Bit. llL-h.C. Mo Kin.- 

an riiy. M I'- 

MAILK Bill find lilt H>t, -OrtWl- 

[]ii. Bra jnhl. jtfniior. Cklo. , 

prciHT syirr+hordi atikoahinhEii! iranod. 
H.lrki-1. iulii-..:l[LOII. ELlTM. fllPEEBIT POllU. 
IfqLrlirpvt mp .Pill I a r. Buhiiipan niLm Tr 'll i ! 

Ohurrlrp inn, TarduBlo'. ISS. JSri- 

Ihjra. rr(vhPn.|oriicii. 

ht.l>‘ UnOpy i-iiiUil — WllL u; 1IB* >0 Tor 
« IJrni, lllnL;. |U.4B fir 1*13 Jdlirriy 
l 3 olckil likU. BurTaloh. BPi [.r*. j I||,,|J 
p.i mI hit all eu# «oEm. Frnd +r Tor Iptee 

nnlTi f.i I ."Ipf . Map- mnn “ i'i . 1 1 n'lLl 10- Win 
>1 II 1 1 1 1 F 1 1 1 P ; I r iVi i Ttpiii . Tl' . Pi . h Vinih.. rti. 

£ FT\E Cooper or nlrhfl od!n. I larEt 
frlUfi MLB mill i al lira ■ I Be. 31, FL|E, por 
L 'k" I'rdar RanLih liaia. 

3LA3L1 I'nltpd. siatM and. MrHiin «dns. 
war nnMiCi inn riEooELllonp. FtELlEnc rua - 

30f. Aitlkt Mrnplr! In, CidEtidii 

F^ ~l Hji. Codati ilri 

J'V ItEtum mil] I Feared in:l:nt *II=or 
OOEO, lO'rr yiO Vpir- old.. >'‘jnr i n=,|irr aoil 

roofittdT buHrlJn fra srmhin-ivinn 

Coin Kinfranrif . _sj fT SottCnlTirn . "I. I.o'j li. 

PtnyCi I Be Pof fi ritlTarpwl [ 0 |m and ratl- 
ine or -in- for "5 dMTEtraS. Ttolee Codn. 

Co. . ].d Fffltll£0,_I,IiA 

nt;T I'rnlll anrj f-lramro In enir«-t|m dli| 

rolrt. BEfl'i IOe far Iirn Elluplnitd solo 
rslilPic. Vou'it l>E dfllirMfd n-llh It. SpnA 
■hjr It rtehl nm It Stfai "Mi^il, M-jali- 

miLlu. Mohl ]MdE. . Ilf ol P. Jnrt Tdiirth. 

Tn T.aricr?; iLpry Cplr. Tim Jd Lhi 'J. if, 


t'Al,] FOIINIA Cold — 1Jin:!' r lilt, I^O; 
r'i |L» 5St; OE idm- ar,'L raLilnj lBc. 
Mnnan Shnlli. Tlpl a l Ifl, F i lL J.fl kE. t'ti h. 

HjLfp LMni, liEga Till diltlm riNloa rf 
Mins rof paid. it« l#n*iln 1 Bhl Hilly. CiEi- 
ir v : D it I of orltap loll dilns. ta «nla. 

WUIIau UHilEln, 101A TTfmont BL. Hm- 
lon.Nl in 

T'i'Lti;!'' S.inl pi, l.irpin lini. IV.'i-rfS 

Br:ni«. lhidi «nl nlrVl an'! feaa ss*Ln M l, 
Ik riilimn iSitEit LPTJd odnit, si.uu. 
I idorfP I'- bln II rprr.wi- ■! NroimuLn. Nlf. 

Cameras A HO PHOTO &UFFLIEB 


IlZTECITTH CilOEPO -"illiM." IV FTflt- 
r'1 l|M|o ram^ra msilr. AliiiiE lho Pll£ nT 

o wiitdh irJ rhinid lltf pi,? anfl llti lho 
lilt liKhfL. Yen fU tlltt plrLUTEd wllVn.lt 
In Ini -Li-lwlril. O-'i ll lihtk iniil lifihdPLrllt-lL 1 
nlEhr- nlitpi Ifatri (uinlj |i!rl .m :iL iiM 
In id. hi :nir 13. *1 a Lib :no roll or hire 

lirfill la.it TUB Dm lor ft ft" onru. !-.■ ii.| 
$ ] up trith ordir pay phiLidic. ihr b*L- 

into PlUl I rcre rcrvii Tnr [wijliar. A"h TOO 
dur fttt tiirfjln tnetr IlstLnf'Mhdr IniTdi 
or uniirj:- lurli 11 , CLrilhJt. Iji^llllOn kdr- 
.1 ii:r 0!i.!i|,-, Blrlire, lire L i ■ , and. id or Oin', 
1-la.r nipSid' ll IrtlOPfl'IrTtr pbeIpri. lir'.ril 

i'amrcj Del, UEpt ET,4. XU &iulii Vipiyaih 

■Ut. CIlLili 'l. [| L 

"iT iijpfRJiAhSS lYlotl , 1 -iT p.n ill i rln'in -L 
35r [ilLnrJ. IEntfi Flnbc BErrlcd. JCvftwi- 
1dr. .\J limo'-itt __ 

J! X J'4> Id a-rli nmn. hi D r v lTl-V. :i ■■!.-. 
iiiri- Corai.ioid ir. ni lit pi.^i-.ilil f:i Lift. 
L-ind fro herpiliL list or hLeh ernik nm- 
ITJ1 :iL hair irejro :.n:l 3m. □. COAUdrt. 

>nr . Vi II i :;i li tiL . Yrre Yn r k. 

BCl-LL DdioiaiioJ Nf. prlcnj Jo fu-li. hn- 
! aTE-rn.-pnl rr : da'iLiliil purl xiOlilll IMP. 
fkofii lr.-:ti anlarfditdnt no. PldiTE PboLo 

l.l lOdltlfT. i'hOT d. si n Pile 

F[>I'H FiMirllH ETiIall illflura OAlirpEiC 
alac- 1 . 1 7 , [nr. Tlur n tit nvartrr. ruin. 
Spnil hril n'Rallvf (lilinl toaif. .lihlrru 
llLIHOdr Philld l.ob.. 3i!l BeoufIcLh Eldi., 

].IQ> hrolhg. Id O L 

M t Bfllt ] B hnUti nph Id traniliirwirSpr. yiajr- 
xlt dLrrrt ro'Hlvf mm apJHnarr rtim» or 
nliidi. silrnlr pni| rhdin lo da. i>m etiiiir 
VL'rdhird Fro#*_!iEET|ot._HiprioB.nia._r J . L_ 
iLl.iY' tin |. faohflnRa pwil bhoLmaiTlili 
«nuLr.ndnk T4 vil hm iou rtH iilwil fla- 
Tin irn.nl.. iVcLIt, Aoe Borrifo. Jloloirjoic.. 
BAm. 

J'ICNI And t'i ?rlo- j itfodlmiEii i:.r. 
orLoii ?e. r- itL-Ti. Von duiTinLEOd Pkrutl- 

IuImI. LH? _£L Ofblll- rhlOliO. 

3-l'klL'IAr Yrtp I Sfar; Itr>alrvln* inf 
skie Toll J drnis; orl^ti J tepoi oarh. 
FliuUirul 7 Ihiv. oidaraOiiml 34 I'-Iili. 
£i~d Inr rvt|j| IiitRP In M-t, llnarjihr I 'In En 

FinlAoinc (Vnpany. nB Bolt AvniK. ILoia- 

QkP. . Y I J illlli. 

na:.l, DeteIcemO pn.| 5 ilDUT |.r ni- SDc. 
Tire fllLB IMIlrelEii OldiECEliiOmp fBd. L3 
lirinls ftroin nraallrp- Ilk. Voting PVilO 
yrnl v IBS Bdrthi ilt.. Alhinr. Jf. V. 

HTiTB You i rimm"' lYrlio "r _ r <ro+ 
piniplp of cur hlf niLEiiliic. throlna hr 
In loll'd- 1:011 rr plrTuTci mil OaElL miiniy. 
Amorjoin J" L :i -Lioliy. tit; Cman Urej.*. 
Boh oji. LJ. idan. 

""Jr.tlEk Jln-or In fhoioeranhy ' Tram 
qukUj it hnviE. Bpart or lull Llnot. 
lilan. ttOLhlLE llbi II >: jntrlAnot imried- 

fi|pn. Jtrurlran Ih-liciil ill ItViloxtulihy. 
IliliL. S113 , .lfti.L_N[lrld ran .Lit. TIiL-HO. 

ART— BfCOftATlOk 


AHT^Lkirn dnreini llftt- NnMdnul At- 
l|pE|. FIpel llmo pulHLibti Full — nolnt- 
1 7 ■. — ilLrn.-E tm:-: irElaCii, >IUX£|0-. iJloirjii- 

hi Pinlat lirknii mrurlnitlOO. T'r r] . 

HOT | UN PICTUBE9 ANH 9BUND 

PQIflPMENT 


TALEilE] And mraLE prid'irE-ra iro olor.- 
nrl - 1 tOT nurer All rE B[: TY l.ltiL. pi LB. ±10. 

l^Thii*- mu oin ■"■rLI* onr (hit "o o»" iTupa 
ami aril for you. (ted rerkltr tv >r T td- 
i'-“ I r p . J , f : ; . n I ! E Frio Yiek liriL Ihit'ioL, 

YT'rllt MOW rri IVt E™Mo: wlllnret n'd-SRi- 

HOT— 1I--H. To Wrllr Fic ihl Tr.lMlOH' Thin' 
led O'Mitldr Corr.-MHi rnr., Sutlr P- Jffft 

TinOiliJir, TvdW VOTl. 


FATE 'JlrcdF Mdolo Enwri'. F)”; ™- 
Idrinrp. M;l| Fnhoi ramrn. rfO: lOETd™- 
jtrr-r . fi:.; iirlnR Inf! iiildhldr. ITr: R‘<a Alt' 
itSro Itrrlr. J rmir tenl ! bftB IipM iiiPLIOIth 
inn EKEhiln, 11, np; hoApt. $S. f ysrrrrrLIrr, 
Jlft. Pi morn mil r ImF liDUEhL in.L EY- 

Otan apj Bit'. 3 H h IV. jlll h, Sra VOTt. 

MOYIK: Fllmr — riT7ipilLri TY'aitritnO. Ehoip. 

LlsLt. ILfbor: iHthmlK. CESIoa. ObLo. 


Jl'f-T fhic ! Ellis win nail -poninild Cino 
AllllidUr. i ,| in;-litn llinilbcuit at zjOLIOIi -■ I ' 
lun iihiiiorriidcr for tbo niotedar. EL *0. 
Yiilft of lb Mini. I nOi-ploTi iliiKfLiil luO 
or LhE ETnrril uumI Ell FOltlV! lOUHd. lUOIIfin 

jiLrlinOil ]UiL tut. 1 * 111.0 TOlLphlA t].U*. 

\lniJuo PJLEurEi iVlth Sound Ur Jmdei Cp*i- 

CTHL 1M |ip.tfj rrairnril ■n-lth Siif . tuiLLImii 
m ill aijlrlnj. 1S.BB [tMtpiLLL U -:-- ]L|t- 
OiLnerim S'* JOT llrtanr toi tot lursilo^ 
ir. atanditJ i:iJ Idiuio. tool Ion plrturn 
oimoris. psuhtbHT mil anrilorflli in 
pEiii.im. ILaar- Eampaa Ctaailiiny, Mollon 
tidal 3Lidl rtb 


FIoiueo irEiiUuufirirra. 
OIL - rlildiaO. [ L I a n :■ i a . 


3 .M 


! 1.1 10 Full CteUlnoL fbttDlir EtOTT. 
Hire ■ ii pi rlppirLiHnL uld Uiikiiimn aOEtlOr'p 
Dni pboET for aSo>o imoonl U'r rrrl rn 
oOliyiLpii! End tubioL: 1o lLu.1Iob ai.rioo f:.r 
ElIhIiir uLiiuiii. BaLoa IoolElO hi [ho 
hdiEt of no i Ion ^Itiun LitAnMu we- hnim 
nrLifiioeloiL loiulreti-ndi. K.ilM i>hr3 1 BIT. 
Fror lnwhlpt, UnlTinit Btanirlo Co'oBpct, 
uffer DHo, WEirrat ond Slorra YLrti. 

33rllTW|>KL Cllir. 

i'HK :ja Ip- SIlirA rralUPf. roniillP-, 
wdsLErns ond dctloni. llnl faniains : [fto 

r.lion. ift£ WuhlnfUm El, S tv. ALlon- 
1 j, Hi. 

»5H« KATUB-AL Co I [rad. 70 ft.. II m7 

Foirel'lo-. diliiO. BdCddl, LUI-I (3hursh r [it ■ 

rilHO. 311- 

_HJ"l-.\"l A L Melnr rtrlrmn. aliEOrn ipSlif^ 

mEtn EroicEbpr In mo Tor tfd.W: ont bun.- 
■!»J Toot III us. Id.QPr tour hurofjdd foci 
niuo. lLB.BB:|uitibld TMtnd OvdEllOd O.I[h 
haMorlds, Jth mi million Nlrnilrln-iifru 

Ajo. ][, Biyonno,. B. .Ji 

I'.ii gsnr aniu.m. Cphiaii nii= , t |70(C 

jj'lr. J-aan-p’ | _>■ | 1 1 ■ . AlliT i.ireii, J'l 

XT' ^ar^rtri — 1 tjdrn Jiln mmibr mil nO- 

■fi-in I y.r.- if ni ■. Tn^iC, Tlinu'.aT: 1 fiW EHlf 

l.imn Dim Yi.OO. itmm and hUnra eoo- 
Jodiirei for Iioojc uid, iLlom :? LilkEi. TTiPi- 
ErO i>?ulETiiL-0i1 Cut . Bos 43 L. l!hOrLinlP3._tJ. 

W LATVUS’. LundULB i]. U cteE. r.:u ft.' 
Ol.OB. oi 110 k FLIma, Boa 03. If. liullKt- 

fart. W. I 

I>i.irj-J,|[ J'lotlirn roil i IfitimroP rdf fornE. 
■rbMt. lot prolo’l-rs. COLilw. ir.: Iroj*.] 
fklM-FUrt Sladloi Boa MlS. Il^ly-rood, 

I'Ylf 

A| .in. to I V'T :;-.|-re| i -i.it jog; -pftl'OTEa. 

Pd^T Ddr tool, rroroio. fornidlas 5E; BB. 
TYnlfiwJ Frw* flja ilPiy Adi 1 3- 1 bo o m.. TL. 

Tj"!t| I-: H.'nnnLn tn ippljtni (pr EatEF-ft Kofi 
htldl 3 E I SAd 131. niFHUO A. ITBram. 
ILdOl tlOPEll FiLtdA ALLOrilhy, Vh'l..!ll.-.[ !rer. 

)j. e, 


FLisCMM NLi TIhes ifi [ LtsT mn ri '*s- 

I light ImiLlnig ppip-ilat — ftloim, III 11(1 — lft r ini ■ 
ti-O*. I idtrlni'lnn. 11.00. Prlnti JJ.iU 
moTl TftldP. -So me itorA CHIT tr da- 

[jrol HtudEd,. Bn 1J.£. HallywopJ. if i kr. 

JMfvi E I'Umi hr 11mm. u>3 HiEdiEd 
mirliEnes. Inw orlot- nMionpo ptit Fi- 
tduiln FILM B*iy|oi, IK Ss, TYahasli. Chl- 

E2Hii,_jni. 

CCNIKIIEI-^. (YoildCnf HdK EOdl. FE3Hf. 
kfbtr tiEialni. UiEibill FLlmi. Bom-, jg*. 

wnBl-ITS (irrrHit “Faiilon P!u ,J 30 
MIT. mEOi 4 rtoli. 3lEnL or purchut M'rLio 
H.-uinireir Film Co- ■ 47 l.liurrh ilrwl. 

Motion. Nrirt. 

L'A MElLA^l ; T n ij ¥■: L-: r ■ g ll lim ; pi|ii Ipinrrt. 
flmiRhl. FirljryH:|. ujlif, TilSlJ ttoe. /Ehcv 
Ii.oh, Jtra 30MF-S, AiianU. 

Trade and Technical schools 

VL'AMT .1 root] 1l«r Lroni Ulllu In .ill 
tOllUllft. Will! for CKli. REiLF Erillp. 
Carrwli 311miOJr a Ifrrail 31iilld-;ir, 
ilolphjj 

l.i-ARM WHdh TEMlrlna. IIEIoi EthoolT 
m:in 7.ll--liin m. Hjii 1 :ii:i bin 

TELCCAAPHY 

— u; .4 LtT^TTTTfvTI - nHaHr7rT&TT[7TT7TT7|^ 
nphT. Srhr-ol. oiddsl ond larar?!-; on'! _, fd 

ire lilarotT*. pi j|.«, L I - ■ it md (oiiniroEnt 

nfTIrlpli, |-:i|irn.-i-i I: v; — *-an naTn |ia.rl. rill- 
ft t rrrr. P " aji 'I InitClulr. n ftlwtt. t'Ri- 
runli'U Inil. _ 

3 U 51 N E 5& DFP-0 RtLN [Tl FE 


[NTM FIS'HK FmOri IniOurarEUElnc rlllp-O- 
lirrn Na~irlrt ti-m-elii, lull rih'Lktln, Lift. 

V|| | p-i. FI M'. 1311 h. Mrar Yrprt. 

toyi. CoEiEilH* hlijorirLnl-r. auo. 
Ifri-in-nni. ltM. BteEQU. MlEhTii ir L 

fiTOTuET HukEnr butlLHL BlddilBO vr 
pdrail j. AipillrillOO J (ft. 3 Su-v uI -1lj. 
Eft'lfhan-ijlnn. Nlarp. 

rPTfAYr.Y" F|irr:-:lit y-mdiiri' jy(aftFrl yraiil- 
urti. Air 3 Itih. illilif hn B, TtaklT 
Co., lYi^hlngLoo. EJ, C. 
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POPULAR M EC HA fllCS ADVERTISING SECTION 


CET In. VltlllO E'tU'iE [Tl S3 itrrt 

Ik k rui oopaTUttlii ror an ■mi'IMaps m»n 
w|lK a -in, all imiuunE nf Pap-lEil ip I 3 dEtOT- 
TilniL|,in Eli yurrnpil In IiiiiIiu%h r- 1 r liSrfirOLf. 
ThrtO PTC *trtLW* Hi thO ramlry WJwOk JuU 
foulll n.[ IlUV 3 Elnrrri "Sta| rail " iIIh- 
itIi.'jtimi; fmii liLin Nr ilKHiianils nr drill m- 
IhnrpBFr. Lhrrn i-T* iiUiar :■ iv L 1 1 1 1 1 :■ 'i-li'T" 
EDC-d IfETUM-lf* ire Itlll re*" bn Jfnl. lOirt 
ly j-ajmIiif iJafftlEraent 1* unit unwvi l-h 

«nra*. iiraluff Jlu And I ■ I I jl.'E Ci dll I h" 

I f — r 1 1 r. r | . ■ i-. :i‘ii I -.1 >1 M i 1 1 • V- 1 ■ OlNr 

you tho hud oroartundy in uv u-ir .1 in 
iviulilhh launoir in iho wfrilHWkla niiLTlb- 
hLluI U UiElirrid n.lh h iiMi iHdO. |i..l l.iian lly 
knr-j n i.alur.i-ly xJiirliarO i ■ I L I ■ 1 ■ 1 1 '■ 0 
pmillKtl. lV> ilply jnymn Lo Iln-L lEi 1 1 : j I 

p.i? a 1-inn Hilt. oirlusJro 'BhnlosaJ" fpUj 
rrmi-Jil** an imari.ji.Li r prE-iii-lF. To ro- 
u-lvc i>\m> l*l* a iKi Inn. ipslttun muil ho nf 
pmrrra rlikrarLrr; Trikilily anil fir. ah. ill'.F 
r I-P-T- 1 II • 1 1 1 1 Si iliE itso iwi ■ man wLih. Lho 
EIPkfllT hr *TPlr I!T5|dtrni1|r. jnjtuiErlDUB 

FP.lt* ind marc h usd Is Ini mothnd*, S' In. nr 
wrLLt l : 7n IiImjjL Strum “ifeal Fiit ,r Cnr- 
IhtjEjih - 1 nj ! I k 1 1 1 1 i:!l I t. , Imllana. 


ljE.iItTi S[ut'lalila 7 , uJLli r l- : I rn «m- 

|h i -:II Ii r Yea 3 rp LaiiRlit liqw In nruniL'1 a.:'iy’ 

™™rttp pndwrtc. imd. Sumbtr. etc, Wsii- 
IivoeiI ia Ink-ted ran ha am niltEil peTfaeLlf- 
Fill jLaim--:, ^Tir-li’n [::rul him, nuruJLlua. 

All hare iiasiv Nr-t Cal*h. fLIntlllt harri- 
nui All rlikrJI l>v lui^lnf. tjn.lLa.Tf 
IliKm, rarlililKTil. IkUhlpi JjrLIfl. You am 
ttuthl pniiltkL ict it liln-r. A roil opjar- 

tunll.p, JloLliLup llkn 11 ImNeu. IV* am .rat* 

mviiFri Kppif lima Tor unpin- CmtJL 
IemIIeliLo. Qgayllna. lEfeb. 


AILTCFfCIAIa Marhb, 'it I: j ■ Ihfeia, pSrlr- 
llbt tabby. rikiulirnlly isdirod llMIST 
1 1 In, n» Mill Hh mk. hnnllT bOlErviblO. MjI:i- 

lj,l.l.'.|o|ij. 1 1 1 ■ ■ ■:- 1 1 1 . llfeiri, LiH, InaiP mill, 

1 1 ■ I')'* . l .i r ' ! : i fiirnlturi. Oiinrrj fomniHl- 

1 1 inu|(i|TJ-llriui) nnpnrlsialcSn- oramtl: 

■ i™«. vhk VUntltlr. or IlMkaKA •.■r.H.r. 
itFinnJshJne unihSN jint ii.Tilruiia.. i-ir. 
John. A. Fjyn, 91S Hi— iinin Ylxta IitItp. 
I.igt Aiitii-lrx, I ! ■ 1 1 T_ 

id](3StE A ni] kSuirrarili CBilly T'i- 1 nl.r'J if 

ytu him SmUBi SiiLLpfnj- Wnts f ijt frw 

pamfibn, 4ntm j(p,hn. MSSSh fiota alpo., 
I 'iilrLm- 

1 1 KiL'JLI J..imi'T lunury a r‘a I r j(7 

Itlrt. k liuilnnn jrrar own, rlppht Jn TOUF 
it™ Iphii? IKtillnip nr LnptriirtlanH bhiI iar- 

iti ■ Ji y.>j tt. ifrvnnilj anil I . . I’ l ■ : . a- . ■ jn- 
NmiBLlnn uni TK»tnk|r1 for «OlE 11. QD. 
iVrlin ttklii. im tho lint la rwir I'jiriL 
Aiddnii J.-iriTOlrs Frnt. L*. a. Stai :.|2, 

AM IHPJtn, M|*!. 

Si’B0EEE liViih jvHjr doit huiIueLi. 
a i b n b - ■ n 1 1 iS'in irranttr. Far julti. tto- 

'r™, tridr-Hctrol*. KxntEt BrntpilraL 
iwrTlot. C u ai j'La frta. H. i^aily Cn , 

Ji'inh Ilia! [tib. I>. r, 

■■ nilENinilK— Hike and irtl rintLIv rur-' 
niii r\ iv* rumSih il! nna t-Tlv in bi- 
lE^lltSE- tn.l lllllih. S k Ik:i I'riw. Siiinnln rn i E 
liHn at- aiiaHiar tlit nrapklil AlrCthrl htrt. 

nwiWny. O-lfBiTl IS.. 

SS'AIIE Tlmn 0'UilTiEii r ulliliilkn su*r- 
tnlfisl PjRjEUtlK 10. Tiylar, 3Cl!l llaaE 

2jA3i.iI fltr rtL, MW* Fnrk l':Ht. 

Mnnpjf Silks kriliilE dooctatLrn 
pncnls. tti-it SS..M. Stir jlrt. ll Jen mat, 
Ftnni. 

N t rt'bil'A! ' Fit ptlialiaf; rB p fly CailphL. hj run 
itLIIi Iwwnljr jphi prqrllnl ntWlf HOP.. F«r- 

riMil-in ind nhala CdJ«i« 1 Llndliar^h ilf- 
troii fccti. lYalfarJ Fma Hors Ira. ?S*h- 

n|Ti|'i:i. La. J. 

M:iV li !■■ 9H, iTaTprilpiH, Minllri irpa 
(Tnanrol nil CnnpE T III j i . PH n PICT., CgI lL 
Tlri hd.l^mi 13 ISiinl I 'B BThW i d Bi^^rl ]pq 

rii'rujnimL ptiiIIEbIiIh liuplnpii. SEpt, Jn pn-- 
rr,r rlty M|lRh ptm.1 IwhirKLlm dMlntllO} 

Imyiqi. poirinr. knpnl-Flnff Did fold. pSul- 
num. illiaandi. FuLI UulriaoLlanj ISd.Od. 
C. | p. ] j |Uiia. Fat if Id. Writ Sana .tijala,, 
ftlJf. 


? Il FVirV 7 . [ -. 1: 1 f: c- bUilrn&l. CIiliik-i'... fm- 
kiabLl lilaa ■! 1 1 r 1 . 1 Taa . WrlL* filr i!iv.:.tI pi Inn 

at biEirai I ill "3.. Jl. IfllwL 119 1 K, llKh 

fejjaau Ynrk. _ 

svAdVTEt? SElfi PtlLlI IHH nancy In (1- 

Ti l:> r i!n-jC lnVniLL-:n. ]Li’,|ili H SCar.iknr, 

SI-ri~lm;iT. Eiiwj. 

E 3 H 3 LTraiYT 3 Foali lUpLrlbaMim tIaEiEi rn 

li::miriBriy rrp|anml iiilii ir.rn nr w-niirn ^niSI 
TKpLIjI rvnpilTPal lLprprpinf p* PKVPIklT. Sbtt- 
■I irmriutt. EOr *E^I«r. THa HWinriELliin. 
tl tt 3.. Cfc. net ILL.ee Htrn-l. JTktetian, 
Sou- JrT:OV. 


ICS BN rjTK- Innnnit wllh '"oliiln" ar 
ppBnnt-rOapprlTiE Hum rpr, 1 |nn F.irfclrm. Brill 
SHiiri OIDlrtl. Fprllr-.lir, frrt. IHm 1 ' 111 . 
iTnrn.. IlEKalb Eind IIemi J r.jy, Stnuklyn, 
"S. V ,, 


JIJ55T ih:t I f.rpRn Fk-Adl* dluhin.ltiO 

Qnir Tctl Kill In uuuilILkn tn mlf rNb*. 
ilrLi iiil: nntti and ihitailnR jinifi— dFO 
Lai bmllTl-jaiL piil'i-rr. Ilaiail III -L P'MELNn. 
i.ir-'r: nr Iilr pniliLi — LUb^i- mi nrurj 1 pmIo. 
Aetrvii. TTirird in frory innilty, Mnn wr 
K.brJtlio.noni- Tiiso 1B1- SVrlin fpr fTro 

r 1 r 1 1 1 : i r — imt — B&T lihiauaLI ln:i URYE 

I j.liidr i:'nr;airil Inn. All y'llhnr IlliJi , ]'l>a- 
iroll. JIlEh. 

UHilLIJjlSf FbBjILrn+d il titeni. Ml 
nnr bo Hr kiuhte. fn*t ; mu oIhtik tl 
. iii .. Fn-llii''lL. huilnt-Fi pi ulna like- npu 
LriauUi Ipiirli-iijf a.a.linii rli, tiadr-Olnn. tabled 
Trim, jlapim, r L r. IhiMILi Da i- .lflhi':i I I'j - 

liltF rrto. IHrirlnkln. E'Ntrr. JSt. Mirlnn, 

In. 1 1 in i- 

M l-:i Vi -m'l.lll.-. II S-™ iItIvpm! Mnn- 

■npkpi^lt. lEppnnri.- Lruirt frr"*i inirrimJ- 
hlo plioosl j’jiiarlos. xmeoi. tlroLTloInni. 
Ekrpentrn. tucliKiilm, iuta. nil la **n«3 
lllll' mi xl|ht! 3-W trial L Tunloa, 341.1 
Wahpr Strwl, j Ipaliifi 

11 iMv H.r-a 'IM E L 7;-I, 'flu ilk. Stem', bi- 

ruiar am! iiIiIiieE 7 - Tl hui I hniu bnr EuurlMd 3 
514 -bi-tvi, * a Taj. I nr £ r rdi r- lj_ $r.C>JII rnn- 

b *f lift Ivriii imnnd. Hinr nlVn Hn- 
rrrEbc<l In rn# biaakleL pii lEhllani. E-wn- 
Irv iinm. InurLil Inn:.. tLt. Blful Atcll- 

CT. 11S-P FnxilK All. N. T. CU 3P. 

HK4MM-; TIpmo aid. ehklji. Wo ihw 
mu. btoidy Jricnrao. Kcili £ Hcnno. Aim 
A H icr. M IriilB Bn. 

FlNAjiCiKli BKVlH. WlHt Chut TC 

SlmlrtL_|l"«r MartLin. MlO. IV VL 

S l-JtAi f I.IpEbIiir t . iq p t pikkl n[ bai a I n 1 ■; 
1jlr.il. I ' .r.il I’.., . .1 -ii| rv- 1 . SM'i. . 

I'lll. bluuk'lTii 1 1 1 1 1 ■ " r ; FarmUlP i| Li I '1 1 V 
pnpdpnii ilrllrliHii hrn-rtnrl fnna Inprppnilrn 
nnd ah 'in .hi til '.pr '.■■.'1 1 do. aNorr: nrljlnol. 
HtlpIO- 1 I .* 3 1 fur r.iniir hiiiilituIUra. F 9 IU 1 
pf* 1 n.ll 3 r.lq JL 1* Blpflslmn, Tpiaj CtlJr 

TOIL 

LH'H IRTI' VITV Ei Dffklnn mrn wSTSapt 
ta mile B-i’l iint'-ej.', uhnbt ar t-irc Em,r. 
Imyl nr rid frrji\ ap'l illrw Nr U«. W r|1p 

rh# Mlajhib’E. F. INIatr, 3t.u S3 -A. €1a- 
4 ZDj. II 1 - 

jm.iiii 3M(IIKI7 In four liy- .-a. il h ' r>l a 
inuaj|iii ' iu-'Eiti 5‘Loaily Irv-rypr. BsippN 
tfllsra. iprlviSlnf "Frail? Flkn" llte. Ae 1 . 
WfW fllBflB, HuEch jiiihn. M !nnn«La 

" KfJLlCC Hwi nr h&H. Foot *n uc nt«rop 
iirinci ML-enLure ilp?rrl^.l,ni 2 iv«r fifij irija. 

■ J ■ - 1 ! ■ 1 1 In — . Ca- ClpDrBlJiB. Hdti-A, Anim- 

if- Li* nn. 

.1 iH 3 A." (Tr I". E] TjiiIjit l> all ynn n*od (n 
IiieIEf liimsjr I Jit hj till WHU ttllJ MW 
lin-Jnri. Wrllo fur I'ldllPf ilEtiUl flftE. 
Jnhn MeoTiIP. JPOZi .1 BruuklMi, Kirill* 

Ijrv. JCLumtl. 

ltl!Y i'^di'Hi ArtNIr* "■holriilt. ljlT«- 
tnry 3 'Jr. A:u CnEipipy, I: L ■ ■ j L - 7,1 . Cjml- 

fot. 

^UIPtTJlILE liana huilnoti. LrelLI - 
if -lift Nn oiPTU.klr.oi. Uiiuoud PubLbtati, 
l , -d3E_HCiil.JWiV, Nm- Ynrl 
hro lllfftO MinurirtUI0--3tl1 T raj S' nun 

OStriaidt. bvtorikHn, ipirit, nr. - 

iliiv. 4U. . aaL linni t'-i 1 r KvHd-Irll, Tr 1 1 ■ 

IVky LiKtUHTJH. I3SJ-A IV'Jjluri l-J|.. «U. 

raid; 

TIM It Caupla In ippLjlpj; far potonfi Bh 
1'lfva 1 a I i_-.il tZA. Ilirrm-.i A 43'JErlrn, 

ItciflibiKiJ Fk!i.ii| A*i»rnET. Yk'i'hlnatm. 

Jf- 1 1. 

TtiHlV ; BIuoLtIi: Limp frran iTTr rTrirk. Np 
i [|iiT|.nirn riFrrJpil. ILfkl HStMrl UPllT. 

; W«ta b.' r M3? it- dlltigj Atel. mitiFft. 
3LK3.3, Tty bikB, prwi.il tu*b | E Itl. hir- 
lakliu! l^ruK pmdEl, J'lrtNlllpn lloo. &. 
►' 1 Nn. bib i J . Ik Eirhprn. Hill. I ri go. 

I'i'.lT. l’l ri'iyhir. Flirt l:*i * lm-*.o IiiifIhx 
ilJarBnlnl ri.il Ei-lil, pIlTpr rlallnuPI. jwmlTT. 

sHlriTdo AtNrdF IroTrpilnijH tccwrlunlty 
ind pr'idlL FbLotia n-il-t BUrLlSlii ulnL Ilc- 
ilrtlHi -PA.- 29 B. MiiIJbiiii, VliIrBEii 

TNT 1 laE‘ Id-NTT'K NT Tr n rilTJ 1 1 u 1 L rrEr l bbiLIy 
PA rrlnl by .LaEiliTulitla lEn-lnpnl&n[ luilrh ■ 
urn' rliippinpE lilirl 1 Mm lilt DSF Nr P1MS 
ifhn hui nur E'ntlpnrf Blordrir Hbwls IjofoI* 
Ini MkOblM, Hr till OamiiKpr. 23d taifayollu 
BL. TiftW rnofc CltF- 

lE3* r [>3'J AETHTTaBE WlinlivjlO. Hlrkrlnry 
Ifc. SV. ['kiiitmii Co., I 1 I 1 Dnli#nllr. 
Pm Irfadna*. Xiawa. 

TFTT.riFI.A PH S;nri jiluu, ^ewt Ippoctlto. 

ILfHavl* 1 1 rin 1 ? Imlilp nr fnO-|PS- B|tm iil. 
Ira-KMEI IkJEl -IjftPlj WtnlOd. YbN Ull 

tin-, P T17 mil l. Fa. 

ICflEHn. Aliiim. (F - In. Jin rn«tthLr r 
prlntl III! i-wslltn. BlJlMOrlSsr KHrU 
S'.n.onn rmra nr-t d in r tnnthor 115. (H3D Jekim 
thru jrhEfTi-M ! jnaBiir ita.dPI fcan m 
rorihllll. Hot Wild I fur, Bill 11,041 U 
laadthH, SEi. 


AMa,R[Si> ctih, profits In tuna mda 
nnll.’i, ThE- TOdPlLs dill iptMiil III Jfrd. 
J'.-IST !:■ rtll-lo SOlln into ' v.lhllill- " BLiM. 
In 3’pimt. till I or "MJirOtlini, " 3' rr r jtliji- 

l-Jli i J-Kk.rt ri|il»iilniE .l.-.,ll- dll| r|ir- 
juur ryfi. CmUal CinEb" UctUHil, IZeot. 
*-.vjni. iviihln ibjp. H. 17. , 

DOflT Slam lEL y-uf tlfa. IV r in IL >[Kit 
mu Lfi hlilBAU TbiUlkllili Oci mk Hi: llrrl y 
Llvlnjr Biirmii liy dnLnx kikltLln[ q I J 1 11 r 

tHhmt rrat luti Oat sjitiJnat adipled in 
initf ill kEndl at lAlltad ai>nli, null id 
Mriokliji, fniiin in Inlmt’i *3 Far u» |Ab 
lirijuaL ipdbr'a ar min i. Ehuartn'o knlltoil 
pills, sn-Mtoc*. xiiri. kfc.11. tip*. (Inrti r 
olo. Wojto fur oauJaf. Alolir KalLLlug 
JJbcIiLm Lja , inn. TdS-T-W Unnd OKrrot. 
IburAIjm. K. 1 

WHAT till Ir.ypnl — Nkinri ff TJaiinifioliir- 

fm ar.j u-ipldd Inconl Inns Mnt Troo on r»- 
uutdl. wtlio nr. T Hiotno. 015 UirrJittT 
Bwnnr^ WMhInfiTW . p. CL , 

Fta" FAN3TU3LEJ HoJInUhLni. palntlnr. Start 
Turn FlHh Ull l uijiy _ 1 L I ■ I Jlf ; EEUurtly ill 
aradt. Julln Tlrari1a.r. J. N l!J Liu. ^iLiiLII. 
v-n..h. lnhl .. pK , 

FNAI'3'Y Now luadtjr MilE4F. flat fnO 

parilrulip ii| jmlpp i|_ a 1 r 1 1 r 1 ■ I , Lflti •!, 

lkHtiirp irinnrr JI?™Md tin., l'-l at IItot- 

m iriEonon. /!. _£; 


w K SliEt jr.-j In ImPhDfM. rBrnKhlnB- 
rmrrfhlnd Mrn and VEPion. oiti. ItU In 

IE 110 ryn a ly ii; rrul I--0 nur nrlplnxl 'Vr.p 
Byitpm .MpacLillj tpniljr (J’KlnrtPi " llpplq 
••nn# snirf eJpieo UnJIrelEftS »pptn1iinlEr. 
I'iluibla baoklEE fwo. W. Hlllytr 3t.»- 

Aatk. Ikrafllrir d- E bbL linni i. N, I, 

AHTIFICIA 1 . Mlf«P iMlhn flrairl-njr. 
N-nruttEms wrorliE tir ftmoel Bjc'T* 

Eof M IMJi IA Loft. Onmnal, <B edta Iwr 
1.- c 7 E . HSmiaranLot cutlni, mnrritH idMilfT 

pinltr-mirho (Sfonr-itlam. iirdoy. furnll'j’o, 
EljEUiry. irAl-jlu nialdl. J.,j=r .rnl.Ta t:ij 1 L- 
I: klTnll-mi JVan. UKhlprTd 3 <:|iI*«lLr 


la BASIN The- «Jloo41i» builnoii. HoaJ In- 
ri'lio. quIOl n-dpxJLk. InlBrnELni fnchSit, 
■*KV|Eliiit ■. Till r: I , -:a" fr-r. N ill ::.,l * ‘nil 
tun Al in,. Jwsni BA.. Norruft. jDlila. 

hi i . 1 31 131 11 -in lo: I 1 - r: 1 I'iIi. -r*. rr’T- 

f 3K AyLlBEIkp ahlllLy unnm Biary. up# irdET 

oltiTfd t-'W. FitHeuIijo. MtirJtypo fiSyin, 

Kql ]lfrkp]py. Hp _ 

1 FILl IlK JlHik. bskri Trur mrai I III 11. a--: • I- 

IP'I no-ulHTi. p-sIJT.T miSlHlI hj mill- Ml 
tprElRrar'i rmlflt ranminj fitrylhlni rtqulrvrt 

K"l Oil lOS. ClT'-lirS. iPPECUEElaill. tlo. Ik - 

lorlattki b.ul fEOO. HiJnJI, 3SA-14 Fan- 
Lir ■ FT Ho. . !S" r bp Y nrfe. 

it" Ift' HI KT3B3 or lour 5 Sa raii 1 n(— 
Sparkl Inp; (lliii Niun and Nurabif iiliErt. 

I 'Krrkr rl-ia rdi, ilrro. ULe buck and tini- 

•plo fiftt. B Filroir. Md . lVa™« r . HJhN . 

■DrEltATB Chain 'if 'rt, iliii and 'au.it- 

KannL NiBdrlilTifp. 1 Er InilrLifnilrnL Nr llfft 

SNrt JtmJI. ottjw bit. F. &HkTwU. IdH 
_Eait Jrtla Btrott. R.jthoHlor, N . T. 

A VSATKIil It C’ 1 r L nan. | f L p — Mira Ei 
wmk. Fpiit tlrtii- capTlnf tartnani far Ad- 

Tt-rtHi-. s Hm 1-IM1 lb- ii i- _ .'.tc -Jr Wlio, 

FIFTY li'Kotiiful miLI -ardor prapmliEpp*. 

jliiilrra,?, X lliimB, 4110 13 plaiqi-rtM jn , f:hl- 

oim. 

rtlKlIICAL lapap - will rurnLih rnSSIu 
■«! efpiIo leoroti. AIL IIhs. I. Ill* (m. 
IV. Id, Cup'iraLrifi, Fh. D. r J10 11'iEilml Apo., 
kyra^upp N. Y. 

ClIABTJtKS- hdma! Ii^t ^fwPH 
fooo fomi. CalEiilal Chartoi C'J. . Wllalni- 

Eira, LSrt. 

H.YKI1 Taut - At'. pETidUtLP. BtEDlErp iLjfnil 
munoir. ftllrt urtlrtn. imp. -piLruTi- 
Wr film. Ill OfOTTthtni. YilUhlO trail fKO. 
KltNPP-l tsrlfpll'fi? f jbnrp.'NTl-Ol. [05* 1Y. 

Tlr rail, TtloTitj.ifnl. Tj, 

f S3 a D-B JM A »«k feoiDE. FPowb 
troadnulHnr, 19 yaiM J ai-nirLanoa ; fret 
i-rnw i piii. Atbtuatft »T. MiTinift. Otit*. 
~ BID Umr It Eajnai plLUng 1W JUU, 
Hiiln-iiiM. ndEian, thkpflp fieri ; bT paw 

ntlfcnri I niirab-n.-r . uuttO: ! ITf. Dj.1'13. 
fain labe l C unn rLi l (Jel, A"A N r Daaa- 

t4r , IH . 

FlEKlt Murk! cL dOkOrLHl t-l plIPP frrr 
■ Til r In ? J.-JII-J IPU miblj Lp tmiiiE -T C“r-0 

IniS'Mi d or i an a"n. Blit* Cfc, at Ells- 

Kl-tLh Re.. Jioyr Tuft 

CKtriUAl — fTnir-m 1 5 :n J|i0i lal:3t1 3iLA 3V1 
Bill htPl UlkkO thPWW jminalf lAim MJIlfO'P 
iiiKriE.’OEd Enmilap. wn .j wnrlt No mtairi 
irlim nllwri oaa iw apfkirx firr mur i.uinL 
oyiaapealnj tlroT-mLnrt- bflnip j™ =iany 
rppr! a !l r r r-i|i- ■ Il liiiil far V -U dll Lp'lEPr ‘1- 
Iii|i|nrir, Efl Ilf r ChBallt, I'M hi Cbtn- 
Iiil EllPft., TlPlPP. bln. 
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C H f HlftTMA 

il^l N'.li: I”., in,! "In nnl Thflinxn:l< 

rtf DppGrtunLtlci— Cudartl^; cu<tT. Lapto 
■L Liiiur. l!ii.ii|i!!rLr ulp-url-aifiiLil iliJbut :ilOIT 
UHU'b Kjcifn. bYtll* fur Mb (rim lurafc. 
(bEIOlOaL llUdluK. LP BiEt Flu-.!. ]!«,. 
l'-T.L, NeLf lurk. 

"HANDIHbllK Fw fhnnbti mpertnoiTl-' 

■r ■ . ' ‘ il liiJi eiLi uT iHbcrEitlux uiporLucMLj j 
I lUMmlfil. "■!>?. BeufclrL uT niparhiianLx, 

F-r. Brkdldt. dr. ij-Hiu-nl i.fitmk'il tn- 

l-'il i v. Flu, jJT , BibliUn a. Fl 

-atlR U3iamLm3 rrW4*ffi pu]i*^ opiL 
null nr M'He'S fiJErfliihfi] f..r l-lir- .liillnn. 
'v r i r r m w, futflinan lilotHE-Js. SnUui- 
trial. Cli L-aiJir, Boi 2ia2 l _Bodto(L. »ui, 

■i :TJ . 1 , Ij.ihj |j|ilna ;.«hj I IlmiialliS 
r]>r 1 1 1 I r j iijnoriil, n.inn rhm Iril. 1,0110 
wlmflJMr bnnki M [to 1 Mr, Li -injury Hi- 
rorliLi Coinpinr, M3 E. flu BL. ChlEin. 


rorrMUtift AN Q TfjAUG SECRETS 


SEW! UoIJrBud iisc.nc. Ai-flfliL rellih 
fillip n.i.ln r i : i _ : nnaL l-.r lyiina I ni rvprl-i- 

hle. ii-aH-jjnt tho ;eir nund. firtduiL. 

I Imii-Laaltil l'i'r:i..i.: i|'i irk. p iingil il:-': I [ini- 
raii, Nib him iLke IS. tjartTfle PTilllhln. 
H. L P loxlEtt o. Bn 13 3. Ta il Clry. Tan 
LATEHT jlrikl Industry fDTTMlb. kit- 
IsfurLlOn EddiOnLEOd. Jj. HOiLi Croat flujj- 
T"( Ibiulnraril. Itirrnno, S', i. 

} l I : 'i I : I . , I'llir 1 1 il~ 3 1 am -.I*;. ralntnKUQ 
fm. lErnaCrln. ITLieiiiIfI. IPS dulddhoro 

I'farn nun.L HopJfld. MLrli. 

iL.rrilc rirunrr jn,| srmt Uerr-v-er. L'-.r- 
mula .Mir All rOTEIUllS StA Ctfihifi friv. 
T Huinma. Koin.ii LiM, IBM WjLhii, Clit- 

tjf] 

v-i III Sil T.4 KrKFTlnprfJi WWtn 

fnr camnlele IUi nr nanSonlS-. J. Briim-i, 

S'] Id N. K kIej A re. , Hflfcloa an . 

1 , not.m II h'liiLMi i. bs;."3mluiirlil farts. 
MHh. pnniirv ruki. tridi tKtnla, atid 
Itl'-JlillDii Ear ill J ilhi!.- ti Vn.lra jmL 
EuiEncisni. ]t=uk — "JblawiroT AFiLsIint" — 
:nlfi piKM. stnt postpaid (or H.flO. 
MeLMo l' n iSshCni Ca. r DJ HasE' Be.. Uvi'L. 

rJVE ] p mili a.h|n furmul^pl linlljrr r Lr - 

Eli 1 1 Pi r. f.4uL5 Mnrllwk, Comni. A>a Tort 
ai'TOGEH - U'|lK i.- r ' ■cun. pirn ij 1 1 r L 4 , 

M'jhn-sr]| I l-.HTI irrjrjflf, 1'nrinUlaa. ITU- 
r»j(i. tTj'Sf jwteLs. Emit inLiniral 
scr'irt. Caiiliti fnt. U. TTiuIf Co., 

'■'.H-llJIILl'III. [> P_ 

FOMMT.'iS. Il Eqrh. AriiTkk in-t 
"inkh saiM-k- $3 In f". CatEJocus frot. 
lUTtn IItm<.. SM San k .irikFira PhLij 
P]LHS: Fnnnulp nLali'l. HFlhlElE EjL 

linns W«'ifm CTimijnl, SiEnn, dEtj an. 
IT'!-: Mi XA!5 All Wnj! L'Rl'll'iC (r«. 

[atentiEhi (PI, fiEk Bl^a, III. 
NEVVEIST J^rmuliT TaaLail. | U ■ r aiiLa Fit. 

(IblilER Trsn ImpnrlBE LBUnratr-Tlnr. Ed- 

■A-a r ■ I :■ -. 1 1 1 L- . [11. 

I'HKE K»iuila- frt c iniia-rEili elihfriE 
J r ;2. L«l 1# prill til |-ua r.ml i r l tiki ii b a .L rliii 

ph"rlil!y-nwf>p|llns. Thlrlr-ttilrt nrH'iuplhd 
. 1 1 * 1 1 i 1 ■ v irv tfftu Edi'labrn ill SJJlJcf, 

rliiT i ilaL. STHF-fl JtLIiiFi. Tlimiia. Fli. 

Jilll I’TJimiM.AX And Mr inli,| riEnKI -ral- 

J|JB 3V. J jell lipnh khnn. i-Ark HiUm. III. 
MAKE Twit own prulurrs. JSicpIo/ spnla 

Timrkif. TnllH i-TlIrtii. nir'riE. ly, 

( 11,111111 a 1 it 1 rli'nir, Takiiiiila limk r r r I ■ 

Ssllonal l-v-|.:ril IV LaLioratorki, IKOWj 

Krrc.ll i: -lii *-:i: I Va. 

Jl I 1 F 1 FTt I fiTt Fc+xnU la r < ls 1 1 1 1 Li LA icAnU^#i- 

Eurtna InNrmKllm Krr mSeannh-Ht haitiTln?, 
HrNnulm fret. S1» ii. Al- 

ban; 1 Ara. r iTtih'apo. 


AGENTS WANTED 


fl Ml ^[rniir l.j . s-, lni|il j I r 1 1 |inw 

3MILU ITnfnrh III nrpcrkrfa In r™ I’iiii.r- 

antr«(l FaiL isllnr ESamnln rurnl ■-Tm-J. Ci-rll- 
1 1 1 a. n A ITc . Oi.. DEPt ._« ■(>■ llr-'-n Inl and. lit. 

>rAK>^ Aniir rvw^. nrnliirra sfuinlnr m-nia 
Tilurarir. TulltL liiL|. |lv. SrtKO. ill Tlrti. ITn 

fuERlih nrniTi hl^F V'lup-Tiin axui, rrrn 

Malllinj] AHHUlb IdHESUdll, jflr'LdV 

liroaii. Ulrdnicnd. va. 


ELEP731TP TTittf TiEiLir- K(W. HO 1 C 1 
w.- lar I-- --.-.nl I:.’ I'.i-krl sItf — rplil' - J; 31 
Tun iiikrmk ilrmonitEollon mii« jdu tl.in 

I 1 Till K.iiT-VlFnl L :> r 1 1 1 7", Tl'IkliarL, I nil, 

hi.'. Timyir r„ m,w : t n-.i;m 

nnnE''llf, ItrFin, iir. Com >«i SLIP t 
(V<Enn. IIP. in a ENaa. Pamnla ife m 
pnar n«t «r naLlllat Wtft XfoK*nl Cn.. 
Sn-^Jrthoa isk'a , |? M lf pjjji-T. JJraiINrd. 
JVnn*. 


iprnh It Is. rwnl Tbf iinriij's ,prfil|«,t 
ePccttLe iniuicr pcuitr Lu.l rho (isLisL sail- 
lm lunrlihT [rtHTHjipnl m In i . I'mLh 

knlfo-tdik ■ rfij:i In. Ifouseti. In 'u mnniJs 

1 lv_ v.Jillr IbrV'bu uii. La.-i li'i baO y , : i 
t|hL±h^ lirrsh. Kn dimp tlulh nnwlE'l. Nn 
"ihliiE. " J.in rr man n prusi'Eil, NfM, 
i-r Id.iP. V .j i.i tuuko up in il.da t'erj 

■aln snwtiniiinr ^-nifcnnl# dtauwial Titian 
Fi'-li «r k'r< ]Lks ir-iHlr. Pso >ir F" miiiii 
(i«. TVrUo or inlro nuUk. Zilumiv Jirx. 

CO., DeuE. Ij-al, >LT Slain Bn., i.'iiK-IjiiiaEL. 
trh i il 

FElUlUMALEZKia QnlMifelik Lit Ilia rnun- 
riy liv itucni. Buhl "IIewl cli LnUIrLOjuL tr 
ill lit If laSuk'ialr prlMi. Earli LiaJL an i - 
xTjacil litlb Imlii lilnal a r.j 1 1 1 r !ma. T.ItM- 
■ ■l. E nr Hill CiiaTir.lryil. Li m UP 
In tjllll ETMprly. CIIOlK tEfTltPTka Fl LII 

iiitflL tttieo. win ir. H. noir Bait cu*., 

113 TV . Flulnlolrih . fiu lEu tai l, U hlnann 

MUJMk Liitlnr huiln»> irlllna Pault- 
Inna hujltry. Bnre* xaircnLOiO atMlro 

nuuVrS. u iluM [mai, librh tirl-l ciiLIT-uiB 
!■ aliaAaa l.n parli. ^ipii'a -ihrka. l.ai. 

sh i|i|m| frnnh fwn rartirr. lILuriL mn- 
rnlM-lunj. 13 ituh iuu with actual iu ■ 
I'lOa a-.J tSH. J3|.ar> bail il lief - :i 1 1 - 1 1 r 1 1 . 
Sfik-kiilE HiiKlnrT. ]P Ha, I'wi—li ki„ Min,- 
nraiis'il k 

aons- PsetFET ijiik: “iljSim? 
MaMnT ItEtillc fir. Ctpri v.Mi il.PP .Joe. 

Bit||I- 0 frrr Fn | il :i r n 1 1 ■ 1 a I Mix, Jj L- :"iL 

EM-Si. iiT i-aruai. Ft. 

tt'lNtkli nollahk. innn l« mce I* aun- 
klT rink>U WilhhM i.-I-mIu -I - Eli baLk^ril 
• •u •I-'Iiii 1-0 hi.j-Ohi J zmrrFalLLva Eaiirr- 

alily kminrn aM?r>Y.hflra, KambnEa jATi In 
5 1 IIP iiiok|v, bvrilt it cmFO, S. It. A'li’ 
klu I’mripinF. ItEpt. PMTi-t. TVInoni. Mill' 
ncaal a. 


1 P.hECl 1 3 .tll'i v.. in , eii iridtcS In ltI] 
PJ f klior-lriltloi fur auluii ■ s I S f a , F|iirrl iDinn, 
h mii'jl. L-lr. 'it III e Itf 7 *rmar#nl H 1 1 n I n - 
mriiL mil i Erl f Inn Linn In PHranij nr.i- 
ilurLnr r-riiilT- ]JIif-t.|L fillliinl ik'n. AT 1 1-3 

rnr mirpiirtn irfnmntL,-'. u> arc- rollahla 
■nr] impitMlbEp. Clut K-litCaLcilaLlufu Riiar- 
irnOEil. It - . A. l"l Ml. A' tuin, (l-A j.'irny 

K c.. ClhOr Jnr. l'a. 

Ifioft- FJ1DFIT In ntw mi'cinrs 1 dfar 
llehltf. N'l IlifiL or Mil km. '-Th | Inihka 

1 1 llphLr wlrlil fan Mow 11 rtUL Ftn-- 
I ill a ppe, SaroT'k- ind hies jSin da!. Now 
Sk-LTml Mi.iiurir.ii tInk all. . ] E it E ]'M-3. 

IlHdBrt PE 

ABSaLUTBLT Biand hru. 

I'l'lfclzf pclrtd |iuiirL p-irlralta E-: nr lily 

■kfr-vnE n-pr-a I' oa jjnkt llh-iin aii nr. 
kOinliloH [ r : :.-.l.l: l:I Oni'i-r, dl'id-lrH lacik- 

jHiii, iTilraKit 

FPHTIt.UT Vcn-3L[ JXHflE Pitting. 

4-mi nrli-Fil snktnlEp, (ra-aiaa, m04j3!lim-i- 
I |i'ii; ■'! I. . .-I. . .| ■, | . ■ ... -i 

liriyuEzLlcna. fuul pcOjufll. mriFilbra. -plra- 

Inrci, rnirjilxw. fruc-F n.,tl<T Co . Era Ion 
PVT. Chltiao. 

KTAV, PtunilblE- Hc-lt ailto mop lulls. 

■ 1 1 1 : . I II y Tr'i'.-r oilli a 1 r 1 1 1 ■ r' I 1 1 lei a a- - il- ■ il 
Uhllt. Pnljllr rrw, Eluwltn frndwnli. 

TOilit^BJ*. HlS_MaSn, At O KI. I HiIll. 

C.IBB I'nld (or bullortliM. tnsEcti. Etn 
Slak-I.air F>|l| I.i i .titii-HLyrnii-nl fin III Cl- L'l. 

;;nL TBOFET B^ILInr nooc Stf Ln 1 till - 
fhm nl -in: I. EU.i|3iili. fill, OuaLa vuu ft. (4 
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iiur.vp.iii. ind. 

Lj.Ej.IFLiJtk.TjL pralijmrkJ Vpi|v rElllmr 
ilia hot rakpi AntrtL eoJntne nnnn. 

■ aialEir [rEf Jlliikn faEbiry, P, SJ2BLV 

Pifts L Jia .Inetk-i. CjJir 

RRLL Oiinnnhlr Lleiu to xlarn. 1 L 1 
lints, i-nii 3DC iril- EJ.Bt. FieEbeUlari 

[TEH. MtEJeeal BLeo Byaiatn, Bl IVnia, Jtn 

t*D-in* A fflHC Ormilne paid lrL- 
Ic-M ib'iH wliuLiim. I'h.llj applied. 

Frtp lamplaa UhtTl] rjer 14 eeiirsal 
■ifiC-'-S. iktlJIJa LrLlar Ori,_ iM-IJ MebUi 
l~larfc. C h S t > [ f, 

Jvi; start sou idtheui ■ dilLu. Btw, 
filinrti. I'Erfurnid, EnUrt imhIi napprkrvt 
:-xeeaaaaey. EJirnaEliit (Jj,. «1. flE. LdULl. 
Mis 


.lOEEJTB — Make ■ qpIIit in hour. Sail 

M pnt p lm . ■ NtEBlrd pilek ter InalanLly 
nit-=-iln;E [fits III III Ul Enl ala. Yampla ^irk- 
nee rrre. Ccslaata llry On.. I it;.; 1D1 

k lE-ICrdani. E7. Y. 


FIEQTTl Mrila-lllnn nrn and TP^I1«L ibf 
lirarrL Una nf phefp ntTflljEf l± Lh* wirl'L 
l.csanyl. prlct!. qulfht« lETl'ICf. Icrml rnf 
ralalay ah.'.rrltLE cmer fdu ir.mty maksn. 
Clltwnn PhaEn JntrliT Cp . ]w . 37LJ-UT 
ElrastarniL .Ltf.. Urmtlin. Jf. Y. 


■"A UrBTMEBH or mur arm-UafeUnr 
spa rtlltsi eilsl natiU arid immliir plain. 
rheffcarLiiahl aip-jn, Hiii Itir.i and umplf 
fee*. JI PaJimr, Ml. YL'ens-lrT, nh|.i. 


AEVESTF- Bnenied “amt plains pi 7 ~ J - 
niimiier riuei tit, ttalir mid siith jptjsp 

liEiCflli. HjwLI ilnii., tlTisIhysyp. ilasi. 


Mfl TVnl| timer rtltlni tbcdl Fenpla muit 
tat. fr.irni .I'.si rl biipn edlYl BJf agidfj 
up in 4 :i,smi> Kfirly py anre. Ns» mutiL of 
"prrLtnr? utEcLtsJ : utuolsL (soda mar in r*- 
;""nc*1 J i- EurriLih fraa aa.apda aaa, Ikatnpa 
und rne. ajluialaa f:y nipt renn ra— euni Tfpril 
sirderL kiriuptep brirltcrr. Aik new. 
Jmlrml |'u» J s-.'J CDs . .17 LIT Artheff, LLl ■ 
cagp. 


OCR Lun'ilcnuf F -■-I S. I end in Lmadnim 
Bl. Ths-rtsu HlaEua slilnt lirl,|l |inl ly |n. (JlP 
dark. S**ll on Ets| dEfnEddl ElELdn. Yl'ElEt 
lir prlrrs. A, y. llinn’II Qfc, 331] &]. 
Bill*. tilllflWL 


El MJ 3EOPD7 appliLny |.dd knlElala Eft 

BUIsill'lobilaL Lloa Jt'-E I.'JIIL- tL-Jiy. Mu Al> 

lis-tlL'ik-a Aocilwd 41.43 i : 1 1 - fatrj tJ.U 

W Fire eamular. "lUJih '" A-IDH iL'iph- 
Lnrlon. Lorlon. Mm. 

NBW LlP" IJoyntar Ujpplayp, Arpliln, 

I 'Unis. ClirvlPfi f-IllllTt. II r-a l> OUdl. Mp- 
iirLPr. dElfctEtit. tic. Bitidy Redtus. uetc 
luff* Fceli. tipfElii CDs, J-Yu, BalELDUiEt, 


AM.lElMEJ JTIkeeJe IfLltl heiEtT. Fpyp 
IiL.E pri.‘il.i Jlr jLa 1 r . 1 1 r r imLinllj-. JbekaE 
liar AaC.il fail al Ja.fcl, Write ia«|rk. 
HtjLftr iw,. 4j]7i*. jpiring Faifc. Cbbiign. 

ACIKMTa CJbtLtr Jn.mlLnl JnhJEkmi 
mihni fivrj pen a fimnla9:i pin. Pa J L I fell n 

siriEr: bis prcdVl. demirifl IricrfkiLnE wej- 

nliare. Bltluilsa LcetlEusty cITltoiI. Fanipla 

fret. II. J'l'.rn! ttnnpiny. YrJhunp JuiiE 

Ts'rrf Totb. M. A'. 


CEMT37B -n f>l rl l.cif bHun any iia can 
P4l nn ilDit wJniJpm. OwiEanifEd In neray 
liCBdlh. lAEjt Lklllu. UDDflUOUl dtitind. 
|.'rrn uiniilan. iLriLi Lu-Liy JilrLilllr J.rILrT 

C4s. IJd.Ji Merlh Cfnft. Cb Etijg. 

AOKMTB iJrtETirhtTt miking incT-ty irtih 
:r:y j.nr id kLliHban apsvliil I Irs dliclndad V 

i.l! TkirnEj. File funlisci pnti-ltaJt. n'rL;e te- 
ller Me datalla. F. Bead! FllEBn tie , 331 
lltfllllfflT. Jsfk Vprfc. 

J, \ RCrk EmitoeerT nr nerklktU idtrrs tt- 

■ lus 1st ajency jnd c-nilKlv w.i pFdMdSLIcin. 

3Cnr.r7i.iiK drmanii Mn nicprlHire J.ln- 
klmlLtd potiLbDLLIti. La JLqreinct, 3BI 

llmidskay, h‘i r Vncfc. 

S i; r s l — ".I :-.m ml .-Jikma rr lit 

Trill build ropj i tlttilr ttpcciE inulnEM. Bend 
indiy fi-r krE , I i r [till uul fiL TV Jltdi 
1-i.ir miiy. ]U| kraal r ltl'h . P. '-I’r.lrr. Is . Y. 

UJU .llniiai a=.4 Taat [jlu. tjTrry inrmr 
Lara fttd iJklcLiia r_>r till auLO. Ysni eliarea 
fj St; m»Vt JJ.J.J. Tan onlnn daily raiy 
vl'eJLe k.r riEcLrulics la. I ITfe > iinplti. 
Amrejran UiiVil-arq (ft , TlrpL. Ifl. irPlk 

Ora n c e . N. J . 

PliLMtrr I'niuhlni rlfCh — Bmcim limlih" 
riein ineinl wlibnui irt ust erf lbquldi. pijia 
nr rcmdEr UMi m EL wlrp llkt '"Iwt 
rakri. " ILecilI li S7d. Yininbc free- Gala 

kj-.Enh_. _ki LJillninnj fCL . Itoaiiai.. JErnr. 

MAZE In. (Kh um so putt iucp ppm, 
rcf-Trijra. bLihmm ibpcurti. rtllnlih peda. 
Ildl-rsSta, rha.-.Jh-l il ! : bf nrv miChuA Nn 
raplEal nr ii|Hc9nin twynlia^. 4LsBtl X 1 1 PA 
ref axannrar1UT|na jc h-inr pifTti ywi [n hll 
mnntT-riakanK kULlntsfl CnUII fUTDlPhEd. 
Kr« ojcck.iLEs ir.J c!»:(i. Qsi.: SJectl 
£Ck. A>t. H. I VtLUlf . III. _ 

(Q-£|£ATE£T OPEKarlunlLj 1 ; nnliL p ts i p -a i - 

IIel TEiillii rnnLlnuallv nirLm biu-lntu, la 
lour nn-n narni. IIhiiiIieU, IndiaEdLl, 
tntVi. tkTDHsmp. mapp. dimlen. rultr EULr- 

ahrexd. M’s-ir okUliik, ulJ net ills-rF. nn ills.- 

tnunE let LraLltEr “lit. Mikt i> blRh »s mj 
t s-r tent and nstr. lYrke cpcLit. Wire Grip 
da,p|ra,ry lfyuPh ClIBs. H JLth k?. . 

Mew Terek. 

BKLL Mfn'i jiKfcutfr — arcmdE(rru3 iirpm- 

alLl.m Aalnr-M. S B EilL JSL li. M. T. 

BIG Fiurtt purpJne cut mid sis'. IciLtn 
iii pppra u|„A,u>. wliheul Einerlettet. Bin- 
p'ra. CDtunlJdaiad, DB-T lYeac VjcLsurm. 
LClilmcn 

' i.S.QN' PROFIT MikiiiL Citmulll. FdL- 
Vlnt ind manly rtherp: ArrlinLp md ernnf- 
ecns'lti. iReJeuUun, a LI lit i and nulEUtL 
i.rlluT niiltrlpJj. htrerdew. wraantp. jJues. 

pailaa, mnrElapri.. blrxrhJiik, reoin aLlr p nil.- 
ptIeuz rertpli. ds-tlne eIpic. heil treiinefnt 

■d mrLala. honanlro4.d E.immLja, lea- mam, 

en&fetLlLniify, ehawlni' (uta. Upkiaty uert, 
tit (fni in l 1 Inn ifimln, JphrLtpnEp. pilidk 
.nrnLihai, plinEacpnphy, eomkicrnLa. CanhLriR 
rprnuiJiL. Euhher. mip. cind'.fs. itMtTlnje'. 
Uarlik yirrpirwLlrcm, pwrEuimi, ■aLarnemElnii,. 

nrepnnnnE, feILIm mptetlali. .lust wrlc* 

rnr ''arltnElhr iLre«rlrar. knry-lrryaril a pf 
F r mpilPi.' ,r IVtiEn [UdEmL’d hir.lL ynu heck 
par 33 nn pmd wntpl -ha _ w I'rmitar Sibt- 
Fliknley Pc+ai, Tbeuix SdS, LW K. H'Jr.lacli 
ME., ChJ»H. III. 
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AGENTB: Sumpini um« n iwtffcEL-fcer 

ImiLrrLrri. gamble EhECfc wjLIi J-dur iialn* 
i:,J J JJrfot. -I':. Hci.ii.iilr e mUILi i:nh irm 
ihKki, rh*.-k-rciii. rime Dliicj. Efiec Mri. 
UP.. l>«k S> Jw3 Itcgbur HL.. I5ri*jk.l : . n, 
K. T. 


H 1 C H -i H i.h u F SALEsHCft 'MNT 6 P 


DON'T Eli 1 ]i'i& SmlUur — rJtart Jnur Ban 
city Lorlnwj m our r-a □ 1 L il : iuh twl.ler 
tilth Cl'ilL eeeupi1iil±t: cn hud [Ina, hu 
liy-ulTi, il'riii yuor (ywr , Imm; lmni|r«||." 
f-uraye f'.l'iil f.nnuil Mlv< (Mr after t-ctr.! 

IdlTiE e a La III! ItUm I iiimy Tin c. j y, ■ a 1 1 1 1 1 1 1 , 
Uncki, rTiu1i.iinrr.t_ (in. rredlp ; hHHl' 2W hens 

pirfii1t|«r Itlnk Li; neatly fiii ImLIIImm 
mid! ]*H 0 J irillhg fip^lrivF unaimucy; 
vonJerful it-f-urLynlli (u crmj nFfuirw. dlf- 
h .11 Irk, |irn"j.|li;c l. u .Lnr>a blA-dl L" LLT,- 
illiD Mil tinrbJ-n-Ld* Imliirlry; H r-:\ -.mil fur 

complela lnfo-riur.ii.in — (lien dielda. Ea*« 

high C ft ,, In pk Q-U .PPH. FrtwiHrt. III. 

US TO ISS Sillr; HE»«t irillhi lint rf 

nfn'J MlJtl. Ml’jL-i lirr.-rnt .f.iv {(CdllLdM. 
Alliulni riliipp (j 11 1 O'', l! 1 .( 11 , f]H li:i, 
*IB-»N Atlb SJliruila. illrkrn. tMSCdlll 
anil I'll! Cl It!. UlRCeil tfHMdljjInfl |iilr] 
In giJitnct. [.I&ctal Limn y-(- r iinLIIL. 
Pc*u i:n amt i(-'l infl t-l|-r rleiirr , JSm' L 
FmLee; ]«_.. DepL 21, flnn Kbulh BbiUldLaf 
Ate.. fTjli -aCd 


NETT Aisd aplenty dilTCn-h!— F kL wJUnc 
■Sc-lDg irir-r'-indisb rtP :Mlurt]i(i re nier 

i - 1 i i(i~ (4*iiinLidi«i rcc jpu ,M, i ijrtL- 

<rs. AiBenlreJ b t rtdlb. No. upltil n>- 
OLliail. I'lLtlnr fret. TTiCiJ'i ] r Tmlii.-|. j 
I&titi. iSSib, 1M Centre], Ppanggr. Ind. 

£LAniihAriT I'rJntEm nmilL fiH Ltn- 
tti iiinrinent lp «iiii.r Itcmi and ncftci- 
Ilf! it hair prlta t'nlnn lilml. 1 1 Nun 
llt-lT-try. niff rprcijMlnvu JilT-inryg. JJr- 
PLrlanrp imnownary. N'-wthueMern S3[i"D 

jjprKirTT,. ChU-Mn. 

ADY TrRTJ.'lJNtl N n r r] Lj ipmrn TdP 

nnr lartniiine ipiadiltT. LLbcral mrii- 
lUlillCHi In jilv-irs ,y Qlti Ca„ L12J-K 

At*., Chkifft 

GRAPE fmnnLrcit — Tort, Rwtrr. ChiQ- 

paarir, ElaraT. rtr. In mild brick furcai da 

hrlrk naktp ealbXl Julri; li-a-a! I !>- Iwlm 

^'.l.lhl HhoJ Sn tuurLa ; KirrpTnEnnnL |lr.inr:ri£ 

Induatrp; aratj- hpni*. iwnpltil. dund^ 

iTikitj, ilniR tkTP PT'MPKL 101^. boilllt 
fpr ■dlitrlii'iLica— talei-niDn. Vl=n- K»th 
1'tM. d IK. 325 2th ut,. «an Frincboj. 

rniir ^ 

:• F l.-l.. Td If Chid Li himiai ■.mi rhunrhHy 
H lilL'ClliiiL' li'*.*. in rrilElmi] IlMilUCf. Jtt- 
lljlire Trail Jiid i:rjin:.iiiv. itldi!.. 

nju, T . 

JlT.iTK- TlaiirwnlitJrdj. raw rknccd 
nian prararredL PIU.11 «H aUKHlfUl ittnri'M 
Iir artlllrjll Llmhi. Ulnhramilli .1 rtli-ljl 
]. I ■(■>!.. 7 1 T I r_n ■ : J 1 1 b inm'^nCa., 

JlAflK:j‘H(i J , S — Wauled -LDPflt ptlcu Inlnlk 
■pil'p EMf IN hfelLh. Eait icIllriE rIiIp ]Lm, 
Ptc P'-r'-rnr mraic.lia lim, SLiin lariren-pp. 
h(«f itfli lmiTlIiip prrunl LefldtCCT. Uplr«J 
J’Prfa CiEipansr. « ISlUtll HL, Ntif Vprt 
np. 

JTn'-TTtECT ’Mahifrra m ■ k. nnnET hULtu 
myiltpy pnMihinr rlrih ArpTdi<y1 hr c; . J 
iJnuarkri'iilra TVrlic fdr CCrrltuTl'. JhaiL- 

[pt. rinamla. brinn. 

fS TO f Ll.Dt PniilE -per pr-Oer. inrisdlnv 
bpnui, acar? Time i ph icfl a lliic-ly takliircil- 
1h-m!or. lll-TPOl illJL al inn Imr iirl'ai. 
Kdn line Tiluti. Tf yen amt in irr, 
larhc. Kirryihim; (iiml>hP''i JT«. l'lunscr 
Tal Eurlnp (Pi., l/ppcrMi «m! TlfOCC. Dept. 
fir'll 1 ' iTilnio. 

y-ALEETd UN ! El Ik prphT! irll Inp Jv«r- 
Lt I C n aul mndi lie polish. Ell Hr dHEifl.' 
ptralril. HDir,|Kln Tran 1V.1I il -IhillkHia Cu . . 
HSd- I hn-k, ihraha. Nf lira 
A RK.lL □piH'inmlcy. FTa# ^P, 
jjr mCHwnrad. upr|rf ItUlLTmi IJUDCrtU TlItiH. 

Aid SlarrlianlR Put r Sp (uO*(L MIC. ■■- 
plrln, plr. Htraily CPTVPkll. AlID lew L!h«J 
rrp'llni mcrhlwn. Real ■ I ■ E rra PwiIumi. Em- 
i'--.lb 4 HraaflirtT. Druiklyn . Kwc Tacfc, 
flAT.kKSj kN — .■,( lam ff(*r r«rurt mb 
pnnrhhniKfE arfrsrrTurs. I'tLItt . ■. il-L ■■ i . 
ji'T — crdinrrlcy hack :itil l PiaPci ■m-t- 
muuj. Hainiilni fra*, rurlldn Uff 

J ■ Hs ■ nn lll'.i! , Ift lrarn 

MPBINEFfl HLaClialipry — tucalt lltaa— 

hlr:hla[ qulLlT — -'ulrtaiL d|l|TfTy — lilRria( 
(inmiibilmu — iLlirral hovjmp, pTfb ippi- 
rlphtnl ruti. prtrr hmin.«a. Emcflciwe 
“nrp.-TMirr. ImOudiHIa ami PUIftC rt«. 
]ikT|d I Prill, dLS 1-;.'. ] Ijinilt.n. 

JiCfK. 22ii. r'felraiii'^ 

AAmUIlKM — W*3frTnl sl*lina. Ah'S, 
mir ■ Liipinr |‘l 13 di 11*. flrlb jli SiVKlltflli. 
Poke I birhc rrca. VHIIai.. Cn. r Doit. S2i r 
3]]i] GL.dy. Am, ChUasfc 


n«q— triad to ieiL -so® 
CPqnilnSsfl. Pujan winL |E WllILp Tal- 
lin, Him], Otic, ini.lt Taur talii. mid 

in : r liAlrrir:l fSb Lit. iLnr 1 1 1 r.. r-. mirfa- 

lTnbH UE TVeUa him. K«ij bud Lie hits 

with Kainatlu — Lh* prim imp Nltiii t<u filer 

■HipUy wlJh chiELE«M^ l?l"crs sn-i pr^:^r« 

.■iLrw rr-r all ffthM w I Cri i m . All-- InouliCcil 

Ntuci iwajj. E'l it in nny A C. lockrt. Dir 
: Iiinry rot Tilly li.nl I. F<p«djL "P ill* 
C'-K'-llitr.' i'lr trill "Tec iJI-ipliy L'ri-l'irii 
Gil... IM Eait Elu. Hariiai CitT. MlHWTl. 

I lS I-: $i; mii*f ilhlly fnrjirtn SlL'J - 

tr 'Mi «HT nuintcbd mtiev i'irif nhi nrt- 
iMKijfl deili. I>fe lie. y Jl n HtbnnalkLuri. 
Dew. Ti-Et. 311 !'. I a i.L I . i ni ■ (111 irkd fc . 

HALESUITIN— Puu» ||T. 0 D uiH Id [Im™ 
h'.i Tail tifl.nu dally. Rijnn SiiiHd. Rdl. 
Ild^. d2ll1- Vj rU irllir.il Ai r. CIliCriLCi. IU. 

EVER.T Didr Elm inilD innL- an Ik.' 
irl-um iiular Tim lvni'S]JI phlIp I : ! L Jriiii- 
nCr. DcHlSIi tS,.ll.l, |ti R lirpllt Lhwal Ur- 
rltcrlM iTiiriJtlp ]*■:-!■ Iill liEht. J. Eert 

Ik'trrw. N. JJ. _ 

W A NT.KI J ChnzzAj palipiinan. irll .1 Tar, Cd 

•ikinrdjtnk fir kepp Ohk rninufutywr, 
PM Eluc irti JiT-hlw Ut, Klid hr- 
Fna Buil J I ujt. _ li it t ccl |D+l '1 d. 

blir.r. Adcertljlna tin) tarcra lb c-tect 

dllli nf Ln>" 41. IE. Elidilnkcn fin , Du pi. 
1.1 , I I .., ^ 1 1 1 : l 1 1 l; ' i Ayr . ilnrip; | B I 

AllASlSC FtMTiJt fprmclk luplr |nlrd. 
sncura TrloJtftbldj. min.liywi. dear iivuisnL- 
lsr : ibHEulely Hen* i'l a- b. r : reneaL rHler; 
lallmd Kill u r_r:il:-lA'l. KuiinKi LcriiL-fV 
iiliro WtICb nulrh. Manic MhL, lli'iiL 
im K. Tr.ihi Mira, £Aiki.rT. 

HClU'TW-ICOl.msb UccPk dM Tin I Jiio- 
nntnHk. JJckCAt. Insm jrrewji inirrwrl- 
lila 1 1 l: - r j ! PitIutIo, |:iri:n. i 1 1 r ( r i r L ir_'_ 
larMiilerj. Kiarhulti, i-.1n, haillii iiA:.rrJ 
liny i.hi K|flh(| Pt** Trill 1 tiujIiTi. I’JU 

Ml>IpC_KIttec. .Ibnlr ji. 

sa r.KrtMUbr— n tit iiii ■— it u.# mr 

wfrt durlnE ]?:m and LB:'I trj chip men 
J!Ee lilid yTtheut ashing jr Time tb imy 
ES'-luaEib irti iLbn. Nailunally ad^erLImd. 
i ItituI lilillil, 13' flu. ~Hbililh. He . , iflkagb. 

AEaHVIIY I if r ■--. I If r* tP *7!T Ihb Ufa- 
I luld SilAir. Nc-is,la nellher TiiaL nui -mli 
OUhEi. Eimiilur*. ievilrj. blc-ea. (mb. 
rp'llapiH, gulf tluhi. _ tlir ■’ u i : (I r :■ it- 1 |j t L- 1 h 
I; - , nrl Ih-uii I'apr dlH Jiinii Itipulqr Sin- 
rtanlfi. Fluid ftAdrr 1 "toiJlkIi wl. lllh 
1 vribiih. Chkuxc 

(VOBLIl'ti finainL iblUriK arfidui jiJiE 
miLl L'lhir H mill Inn rralEinR tn liny mu 
Si'i'im (IitTiier rtld rpa.-n]pi 1 no! r'hl- 
riKP i.'uLI Inr Ol, F S3UHA Nclian SI.. LTiL^ 

ikBA 

SIALFkM FiN' — rt-r I J iL ij'ln r: ill in :il il': |inr- 

fit ptlrn: iipd-Erlrt t(rrHpnr; fiit piles; 
full dr elds line: iiEimnnwl inrKiie VFrU* 

IbitlbK. nt-PM '.y. '.'i f i-b ina teo. fihS rtia, 

crurrr.lNM’Ai.r.Y inriimrd fhh mm nr. 
PKabliih pcTn-intrid. uuslneic. r.^rinal nr«' 
■Mill'jii Aucbkdlln Tima Eia'lru TViuia. 
T*H fid., jftja tlKCEfrLw. Flt-T, n iirii-j 
SALKSMBW — Mile- humlrcd 7 *rrrrj. pp'IU 
... lim: ... new bare 1 i.ner 

heitcT. S'# rnL pell Ini lint. JIRv Eire 
EEle fi rumTHny. Ha EcI Pint Etiathk. D aTi nLA 
HATIOM'llUt Adnrt lilac rwiPiLcn. 
'■' r n iY.."b'l Benulne GLIlitl* hladeu uay yoa 
f t. lid 1 1 r.- ' '.'■■■ii Tin kuEdl l' s ■liasInB Tul- 
~i I T- .nlacrl I -:lr 4 -- 1 x n. IlcCLlip |HV.1paii| I'lr, 

ivir nr. I l l', 'hi; ji.-.r- 1 n -n. mi lejuli. 
“IfETT Mitay— No ■■all Id*! *tfl to f:iS / of 
:i hmirs aerhlr. IT* Tl;kl Sbm? & Jnnii. 

HMD Elilily Bt.. filiimn. 

HhrNtr.mny.iL Rutn tcoi. iiqd.m 

■.■I'.'klv nn|i|iljlnK I -Ti n ■ ..”.■ 1 X? r.pn|iiil Itl-ni. 

iVnmri. I niisT Err*. JE At fr 4 'mr,|*ar.r, Hi- 
n.inu. Ill 

SAl itKbl I .: N— nil* I'rniit en t i"n n pd. 
fiEiimr bn aul 4 ». Cimltun. melaL and 
plati. Tnnr ii ■— t on. lAhdli, EeeIu.Lte. lir- 
rHeiry F»w hpppIv, Urltp. bflnuip JTiwn 
r.ii~ 4 >ra|i p r 1 w. De ni E. Fn iirrsiic. jmL 
WE ivint 4IJ. Ihlt rrnn roll anrl put lima 
oen whe can till rumnlele line td buplnn* 
tdlHEEnf. Oiu i'f nnerl Is fbdstn. Ttinu- 
pinH. i* Lira ill LI. Full Clp&i i uri [ 9 UL and 
HrMreeilTe pplfp blanc. <3uiht fr*a All- 
Tr.'h l, Li* If. 2M flt.. BjeSMe*. 111. 

ji'EO-KUrtnw— lainlnr. fin Hi lib 
t dir tailly turrierL Dene DE-itEfCLsn SJ"'h 
in f I Dtu, it iluEh. ACal l to J'l. KuL 

cn liwiiTinri comma* tot i noiFty ihrnlph- 
I'f nrdLteU'in al (Ml. TVrltb Nalb.m': Aid 
Pir-kl r._l[y*ri Hulldln*. Pprln tlU. III. 

NKW Kraliltp-Mlli rmr huiantft ind 
np- VM-leni! man. Four HE piIm Jally t iv 

I'JftE Trprtiv ? m it rlrcrnl f t!J3l | r, Llirri: 
n ml Ii tt'rllr. >' i; Arn 'llunE. E'rtfl- 
dint. Heel. PM, llibllE, Ala. 


fM.'lli WKEH r,T J.tIi— .H i|».4ir,rn-TH.4rlli- 
uLkiI Out il indlnt ciiborl unity, amcilnt 
lien tin pocEli guarani* ad Sd.dCiD ml lea. 
Ellp pridli. pl**rLr raiwat^. I'mtnii'l l*m- 
inrr ii faT'irv dlslrLMor. iv'rLIe Lj l.cdii- 
mi ltubl",T Pr.ihati fill., bTd UuckhjrdL, 

1 ? a i Liz.. Libia ^ 

rt: NCM ITCEAILD BLleman -Hui iLaid- 
Llb Ibhfl Lilt- bptiuilil VrmlsiiK incemnr! — 
til kLudi. Ala Ac aj i.l|h n 4 fJK UC nn ’ll rap In 

nrdpr, Blnrfti ructni li-tkau.. ItEatPIlul 

r.ilureJ eiraldy Taee. Lduii Mrj., Depc. d r 

SW W . Erla. rJilmgA 

SilfiiC LkTfMlt TOlUT < kll Id ElIP- punrh- 
lanardi, i rinlbiir ir.prh Inei, |j tu il urr ' i|uLrt.rr 

dnlETi. LLe rcmmiiiinnc. Fr« cutnt. H.ln-. 

■ 1 1 1 1 Hjlri 1 h'l Hn TV u 111, i’ll J c e pe. De|iC. 

It iSMii'iiihba ft ipnii 

tiii.i »:uu .\~iATibJFr 0 rnutnE aSIiTTEM eri 
for liir* 'i 1 11 J I'll. EkilLf ul'i'lleJ T''E 
pimples- E,|b*rtl iiTar Lr. RriuriL JtenlE. 
JiEtHIlP UtlEF Co,. CJS-A PnrLii 4 ’JirlL 

ChlEiB*. 

SALKKULN — Rpnnii IhdEpa&din^ On 

jhif 'bnilMii | amrLEnri unnwmiirr. irtl- 

I ■ .; ra I - y 1 1 ■ HE • I pArlArtiLk] J c t L' . . ITU irfj- 

dtntj f!i lick weOCf t-rntli! f jn on yrirli, 

111 hrr imnunL! pnip irttonll *. iTUarnlitEr-J 

iiai'Jy IfijTLie ftoru remmalT.. t35n iihi ur- 
IDAllflJ Inauainre daharLnaliL, [! ill i mut 

riile.p DepL .i. VL£ Lcreourt Bldg., Xe*t 

■ rr. n J_ 

SFiLL N'll hlrjl VlTI' "i .k; i i :i;:I.y anil- 
id. fSHpOdh pumhbeard drill annuinrei 
new | ■ | r, n . Mil In'.riLir.rnl tar anynlia. 

Rtmati biinlni. JEurtyl lift; Kol'i. 1-1V0 

H a i rr. iitimi L. l^hLrun 

Blit fodil blillinE r,-.- r it-id alr= lallarp 
<n IMP trlndiHH. irllhonl (IPEClErce S|T 1 - 
I'lr-. Cimiid'i.iLri! Ct'V TT«L Tin I'uren. 

flllrjiECa 


Help VtaMTCO 


](K Tour nun tCiMl I'Ll iiH>i In. Ii 
Id IfilKe f IT erndt i dir. Piio pumvi., fully 
openateil Lr hun'IrEdt X» rsiiliat mralTwl. 
L fumlih aceiTthlnE. WjlEn f,jc :ree n»r- 
(L-ulira. .llbrEE AUili. Hi-35 Monmoulh. 
4’llnrln naLl fl : 

(’.ASH i’ll M Tdr hull.rniri. Snirrti. Sid 
Hhi.-L ilr PlHrikT idHrtlu nmil pp pa re in, 

BEST Data tm tt. All tirmerlr paid 
r r S ’ I to rarli. > r.c l- Irlim LhE fill - 
liiwldt lilt nr EUJTirtMil n-irEAlnF. All 
trird new hHavi VtlpuLrafi by Rrioa. Pnut 
at lafritnr AVrlilnK by fir urli.-r. Ell'iuelm 
tgr ELeJiler. 1'reillTe Chmahtir by Klnutn 
I irmiL In Tba ljL-uari by Liirriiiea. Trader 
IFrur.. AT’hhe Shtlirp lr. soith Rmi by 
ry Hrfan. Cwnt Ipiricar iT^a ^ra Tbtiili ar. i 
OllLlihr or IT he II IT by AT’Elll. Drllimil il 
ikur (iiwr fi. C it Simply p*r i™tmin 
IL rarli anil iintarl. PC'Cnlar Meflliinl'O 

rr«i. Bora 303. 303 JE. OotirLo SL . C Ki- 

ri ru, 


EDUCATIONAL AND I NET fi UCTi D N 


W.AXT13IJ. Alen-nonen. lt-M. nritlliV mr 
■ :iti!v giiPHtivieriL iti'a. ILOj Ubb. mnnlh. 
Nil yuiurnuHlit i-b-.u.-P IrlhT rhij In-il. 1'ii'l 
viritlnni 4~nreia,in r-lm aLlini. TIuhi pan h 
ii'iK'InteJ lEirly. Write. Cement IniLiiutd, 
1 01. Si. Leuii. JFo.. LmneiiiMely. 

yi r..ilpV Tf7~ft. gdreJiuuBt labk. CIDE- 

ftTII irdnl h. tfan-imimpn, IH-dU. jl'atri 
Miminer teoicJmi. Sb 4 wt Pwn. , PTimimn 
cdueicbok u.-jul.v lunirLmt. KymrlE'-re 
bauallir iinnn i >- 1 Cv. 5b ripj'Tlril foe*. 3" IL 
pirilrHlkr? Mat 'Lit itopiLlcrip. fri". lVrl:-i 

tKtar lure. FrmtLlu Imtblote. Dmk J-h 
TtwhEylrr. S . 

FhEE Buck hr Hlm-lliiru: qpptirLunltlet. 
ail'BiiLiKqi lit Dvrcrinm-rii, in" I! I'-" |l I'"| 1 . 
fill * Ii: -Ii il Srr-.li-*, BCaJnkl l. TeiBI. 

DEARS' Arcuture wLndlrd nn-l elerfrld 
innl.ir n ■ :piH iir Cue 'iUE Rimini Inicrur- 
tb041l ind rnluTfil rlnarfi. rrrllu fur Lnror- 
mnlm. 31-in'irf Bph AimMuin Kinn, nti- 
4Lh i-;l.. IV aukeg in. IB, 

1.KA1IS 1'h..i.i- K^PTTIT Imr a.1 Ini-re. Kmiin- 
rr-rnL f ur ill- br-l. Tfrlte. Aurnm Fhltn- 

FnaraTlnK Jilinul .Aururi. M hd-iurt. 

T.E.iUN' C:ir club maklnE nl l.'ine Mi- 
twlal Eum-iihod Rail^li OatitaJ, Auiiiri. 
iro. 


BOTE] YsrrJ Inn (tin Cilftrti. Kit EV 
Boya' n h or iiiniilerili, :-i.-iii ill! 
ANanahiEntl. JU '1 the thlnt for III rail yrut 

■ unu.tliuip for all cpjtiiber itunt! mil y.ilnc 
illy, imluiirt II If) TM blBd l-"'k Kill nr 

plrlnrn. Lin BrnL |K<t|ial'] lintC, rw*EPt 

nr T'Tlee Fl.”p or (1.0 3i. an;, r, 1 1 rr I’ In U_ S. 
ihipulkr Heidiin.|rp. I'rm. Jtsuo. lul, 200 
V.. ilni pile SI.. Lkitkct 
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POPULAR MECHANICS ADVERTISING SECTION 


nKf!4SSLE a iifcStttct trrhlkft m- 
rpiinlriL pEnfaialnn ; n nil JrrrL.1 4i|j|M'llunll F 

Tot iKmri-wnktni. Kiiilj iiuifm! DJ 
- : jlI. Lorn wh.it l..u l.’ii— ■ I :p| i S'" 

Writ* hit daiaila. AxutrlAin LkOildtipt 
2felit>ul r ’UJl Fjy-guuUi Bldg., D(l ’'[.■■-nFS. 

l i'-t-l. 

''ll. .11.1, i-.r.iry l , :i -aavrii did ■ -J li.Hia 
vr|rh j 4 P-ryF j t-aranl-pc-A 1 1 1 IpL imiiS .!| Ell, 
imitlml El !s <■ 15 g ,nc liitl. . ( tjprlnt- 
drld, &Lo. 

liKlsKN ii hi'iiiu b.f i*- 

ni.il i E|ii rh'iirr. JTiiuLv i i i E TUrnlriliLii 

Wrttf. Tli* A mm Nrhiiji it rh?h> J---- 
ffiTtni. EImk ] J. Aurwo. SPo. 

IL.lPIEli Flouring iniJrhll tklrrinL F» 

f iicbuliti iUiItcm ITrdwlEh A* (mlHi. 
r L-t- VLnlnl* Ait., CTikici. 

AS'lilTlSlN — fcraty porAip |x* * 3 inj Jn 

I III v illCml'.l SllhkE full Likt Ilf l!.E 

cconrLunlti I® him PffrrkTrnnmln. «Mli 

Aliiar.dvr JiL-rmLli ll hip lIULEllEHt, 4hidufli 
Mi tthiEiF n(w fwh. "SlmpLIEkd AEroOr- 

riimlri." H # r rt □ li I n LliLi ■ u L'j »r L till Liwn 

liifctE ilLltlnilr far Lli* thWLindd who nttJ 
It hut Uli': in • ::-'l h>: , L malilicB a ll I-f inip.4rr 
EL E-Ytiy pllit, ni'.vhir: li iLudfiiE iiv.-di 

Lhli in**, rir psyiehmi urbrc. to, 44, ind 

tnt ram a pilll|l ITllttL IK iltLLi'Ctl It. OtJlE 

from rupulir .'rwh-unJEj Irw, Amid 2Uf. 

8tQ B. OniJila flL r ainiL 

] r ll IJ L'Mj'J.Ji V 'I j . k I .' j I'l" 1 ! :r*.’ *■ . '.luk.- 
tI nF Efarbpi uanLpil far r*r|4dnn, ilfyflpp- 

htm ind EDpjzJghc. EtJI cn. es 0101 * 11011 . 
kalaJjlldiipi^ IJ I 3. Ifctaiklpl r rrp. I, 'n,l'.prag| 

J^EtniTlci L'ij r ii;*ny, -3 o i : jpeifi IUiIe. STtiLEm 
ifld ZUfet* vim. Hi il iiwn nl, I'aUE. 

17. 0, UDYmHASlUvr Wfth* iwn, H.T*n- 
Il.sim jnd tn pi idiFt. Hallway mill rtr»t 
oioralwtfan. tnailps:, 1,54 irer *rMrt ITOnntr 
iLnomranL tiuinlMt 1 |irt:>iit jr ■ u far chid 

■ lid ■ Ik u luril iHEElEr. |||..E ulTk*. -rOll'illlF. 
lnliEr.il rpivliud. and cElirr hrin'IiFi L i FlE* 
lo&ir Eot Ttfe- hurturt, IdErt. t. I'llknin 
Echrcl- HO^lMPtM. M. T. 

FAUOrS Eility Hindlhttt— PnpiHi jw 
In p>jii rht mmlmiHn far put cr*:i- t-r 
]’:r:Fi Me ilJEUnuPy. Ini rlrCt ind DjMtl 
fnglwtn-. r rnri*n »n'l imlhr Lpepfeiiet in 

any iljEn <i Ihl [ Til 1 1 1 i'l !•/ any 1 1 r iT I i>-t Ed 
A'llUdd.. FlfllWt- riyrEr Hkn.lv p*rkrL 
nil*. pi* pualxlh tl Ml plUi |4l[l|l MhEn 
Ik hlHdd V' U 1h< Pirllflt IfapUlJir Mt- 
chicdra PTtPI. Ilium SU?. 3d0 K djMat'ld 
Ml Chh-irt. Ill 

Pitput (M my cJML uritEt « 
annnaE irn irl ItmiL inlif imr Eiiilng. F r rr . 
E iiliniilila LyarnLEiKHiiiuEM l^illip, H'aih- 

Inilin . M. C L 

I '.l iLl 1 1 " iLKTCl It J- 1 ■ 1 r 1 1 ■ 1 nr. IPtlJ 1UW 
MP-lft min nFAEp irlll lm -faaiHj |p ppFTlil 
'■llL-.lTlir LUpIlltlAEIIC Ibt Ilfa-lUP DTkt 
Aultp Pinr;.— I.spr-i li I Pwa.fi wlili i rrry :mLf 

<r tiihuEtLiir. IOC tifli. 1IC LlluMnEloni. 

r I --r i n I 0- lJ. If ynu I'ErfrE Pbp- 

ultr JCtfhinL'’! 1 'pej.i. Iktu It'S. 201' K. 
IlnlnTin HI. , d'sli , a|:u l ltl. 


SHOUT aTORBES 

MtlEPILT HLnrlii tlklFad." Gl^FrrTttFr, "anil 

miikrEid. Ottilli Iefe. Humh Unnk-Ey 

Bing I r -lti1i. BlacHaliuE*. TV nn*. 

IkOl'Kl lt'lr'- T ■ ill In:- F'lur lortE' 
jirnru'ply 1|JiiFLril«l Imaka lrt| hiFFT Ln rnikn 

itnait tvErTlhlEC Tmu rtmld. mru. X'.uIt 

I. -irlll illtliirFiiE prtlrlPE in i|nvr|i^l| i Tl.ln:: 
ar ill. Krvir is ptr ltd 4* JI f ta IS* (cur 
|r ■.rdFEi' l aL nprF* lljlt ixf |l c t pt.Lla| uy. 
Ir.r, "IWnd ll* R.H. lii’-luH-lr l.blinr' 11 

J'U’ mil nan |T qm| iwiElajt. Ftf FlPIlE- 
Ini'ki, dpeflpF l'IeIiet liuik I, j Jur I 
J'ljpulnr iitrhP’ilr* b'e^'. Eunn 301, 200 II 
CnlnrlE' RL, riilnpi, |HL 


TYTEWRBTERS AND B1IPPLIE& 


TTPUhYlLlTI! IEK— .ME initatl, r'lF-nr! I *il. 

fl to IJJ- Int iiBoIoe. T.-w**it1ifr JSs- 
mapHtj AAl. Cllslg. 

TVI't!! 1 ! lElTlims — All itinriiTd rikn $fcti 
up L'll.il-iR flff, r rri h *x f n p r n Typf ■ 

wTitpy KichnnEr- 3S1 K. FthwIptij 

nriciin 


ADDING MACHINES 


MJl'p- H.TE AULEIillLld Add Inn IMaiMnr 
FulSjr |tui rinlFnil ]lpmll ]ldi-A. IWlJ-- 
wpnrl A'T'FnilE’. ChlriH'. 


PfllNTLIiC. UIILTBOnAPlIINGl AND 

MltlEDdillAPHBHC 


I MU BfUIMKH-H lltili. 12. M; ]»on 
S'illl Twnil li El rrhn di iw rnVptmc*. B '*1 
"■dno tniKtEipt liurn*, Jim. C. Ip. Be- 
jlfh. fii W. Within rl'-fi . r'liLogjn. 

Li: , m;H13'EA]lh. IP# Bmrbiin-. LEE 

i'i id E L 10. AldiidE Bi lntray d'PnA^un tliiiK. 


LkTTIiUlIKAtPS. Enpoboqi. utiLHOEnti, 

I ■ u j. I i-r-i LtiEdd. 22.00 | 'el I'JOM L'uL inl'ti 
UO rarlwn tapir, LMiurrrLlL-r rllilnnd. 11*!- 
lifnBlllL I'Tlnl I P[. T«rp 31 iuLF. ]n-i 
i ].i.i* BBUL'AILi— M LlLUAtUh, 

rh' yluLYm, ml giiriL L-aEdi. iljyn.ii.1, UjL 

liriuiliiir. Nfif Yiir fc. 

iMLAHUH AV U It KJBJUjiM) ElfiOWMd— LSS 
2 Lilli' L2I tlii rlHM* l-L. 70 

(2.1 — in.SDj EHUtEKiSil, ‘tidiliijji, lipir, 

I mil i:m. 

IN E'lLLXTbD Bu.LOEbd IeLLeHiliiIi. 110 
tEUEbuliEd "idv J-i i'l. |niiL|i*Ld Liu* — 
rUSl lP, IZiimr L ' L LJ. Me 

l.UOl. L-iO tlRCULAHH ("iir *d *n 

hltS. 2!iU LrLI rrlli'iil... ujii , IiIIIikuIi, 

htniitrp, il 00 -F»cti, CsrOr B'rtsp. JrYirn- 

unt. c*nr.^_ 

SBllEdlLAl*: 1 4( I U BiuJnmii raii&t It. 70, 

^KmiKEpri n*.. HH-IL Wtm AVilnul. CM- 

luinliut. OTi La. 

(2.ii* 3 h ltKJ‘AIJj ^*r*hn, run* luprl 
1*1 inrhFaih oiujl, lAtl iTiih- urdFr. kun- 
olw. StmLnik Feh*. lllul. fiirldd 
B.Ii'Pf ILI eIIIIaIfp (Op, Bni*J*v*< (t.filT 
clnuliEi 13 UO LUM il'l iTtrpEl Aik ii"ut 
BEdKfcrlW ETrirdiU OlTtJ. BiELltlltlll I'.-tki, 

DtLIj'iliutg. Fhu, 

I 'i! IL2E.PM r, ktil lor«ri-, iw noLt ihrrli- 
nil nil B00 HLTClOIKI. r'Pl'L IrtLlLt IdflJ. 
IKOLlT pi Intel nLllt ytUr lulllu doL jddri.-9i, 
f'j.I |f:.'I |'i III far (b.Od. I' i r I Eil'iuLik, I F- ite a - 
hu, ^ricnvHllJL _ 

L“*D LLTTKilHH.lDa. ir.O JinrefcinH 11 EH 

[lEuTpntd. 4 anil. liLlllicadi, l.iln !■ tVim, 

]F:-e . , I'l tdailli n lima 

■110 p.FiiLL - H(IND LEELcthtidli WJIddfl, 
2K2 VlttiC. Kin.H^Liy, M u. 

I'BE If I7B1 Kin Makr prlnESng jvurFlflii. Put 
nEiliir |*t ] r rlnErra(l»fp, CF|. imjLin- 
IPOllF. 

TELE Ht *1 tn kid -Fr« ElllOlC. Time* 
Pr*ia. lot Nt-ii IShl a. ■ hdlL l.akr rill. 

MO BlICKTil, 10* Enttlnwi. Old. Applt. 
**urg— F. U5H Br:tik. Xim Cl«S. 


I BL AINES! 1 . L'lrill *2. 7-3 P"HMIiL 

Pmaln. Mllltr. FrJlILEE. NiTiarL h. I'l. 

TIP BIJNCP I.FitHtMMh. tnctlEfki. MU' 
Ik i Iv . Eirdi. IL.Oj rirli llrinmrlr 1 r r-.* n , 
l^inll, J. 

3mo Fi:ttt: itaifii oh ahs in* «iunp». 

I1.H; SKI klivihni'lk. (till t. t ”■ 0 tfVTElO[lEI, 
(2. 40; 2S0 rattli, *1 1.-2. Ilmakr Prim 

lhirLlainl. End. 

Oki IFUHJNkW i:*riik~Kinipilonil prim.- 
Ind ptcjiiM. Ttctlpt IL.10. Lota ILLILUin, 
i.ieeIi Mck. 27. y. 

" r.jllil' ATTIiAfTITI' Rahin, |l|.7lii 
0.010 * 111 * 110 * *1 Ip*. iA.4flr A.itM Hj* rlr- 
tulin. IT. -10. Siitiylw. ISwdorlnL. JIje- 
Vi. 

tjl Al.lTY ] r J’ldEbh|E ! RtiatmiHh ;.rli-tTT 
F*ni| Ervr IpF iLimLiavOlaiFil f.imb|,I,m anil 
prl' ft. I'Ol'lFT' L'|mil*rp. 4>l |lEfld nsT 
IlktdllEV. IIlEnrEl F'TIIUlu 720 H"OI'i Dtll- 
Xfi r i i . g'hJriE*. 

ivr; I'rlpt ilPUmrr, EpaEl*! i, r*L|IiHI, 
tlw-jltM. Eompki. Connitrvlok Fnid, Eli 

1*t 1* . Hlhk. 

TlllLEll-L’n^r bnElorn r*rrh. I1B7, Uin- 
ta n J. Cri Mi-tri!. 171 VYnorL DiIBii. Till*. 
0?J r.l!‘I2j r irllFAl'pM;. :.1P lirnrlioFF,' 

ril'fd JEt'Er pclntf-ki p™-ip*Pd #'.'0, 5tii- 
pks Few. Punko, N. T, 

B.lI'flfiriElCtiAllH, Lm t Jciil'l, mu, lt.il 
in to, it on: . 3 . -win. m m, -nlu*. wiir-i 
Huluplti. diujli & ll IlidillLii. HWktHCl, N. v 


PRINTING CUT FITS AND SUP PLIES 


PRINT Vput o«n rjrrlv Flatlanoir. 
l*ri. iilrrEElsIne. «e-. Licol'ir i’l**! Im.BD, 
Jrdi Fiii'ri fit lip, niprra 1 flit Print -far 
rrhFrr, Idr pmlll Hifj tulra r*imlO - *ll. 
■iL'rllf ffnr rr*r ratalnp: am| [ijll Infann) I l-'tL 
ISpiLFV r?n. It 11. irtrlden. ■Oon. 

PklNT I '-rt-: r‘ K b I Ira |] L -■ li- 1." a S|xi*-' t 
mpllih I lLh.>| Mrdrrr H'q _ "n MliJLpnn El., 

IVifIFei Slip If. V 

FBEPIKP ITInLLni prwjti tnil lupnllni. 
1,1*1* 2* aian'i|i. Pniiular Barp*lna, : hlnla- 

larnl, Pa. 

]' ILlNriNTr ChicntF PrrJ't 1 -. EV|in n-Pcdllti P 
I'pn ifilbILIff Prml alaiiip mr r*l*hiE- 
ri iIf! f'rFPt V -=* 15 . I'*nni 


QUMNEB LABELS 


3 P W0 PBINTED: NlUA hUalOML HldKd* 
Sl!^. JJtM L:mi|i*ny. hill 3.1, IIqIjeA*, ^Laa*. 

DUPLICATORS AND DEVICES 

!'• ri;N I !l L, J J 1 1 |i I latnr — Aiypann ran *a*kr. 
B'lrLIinilm, d-impltd Em. lriptElil Iiihiri- 

Curlaa . Edwan!»T| ||*. JSI, 

■J-.XIIflJ.l.LKiPLAI'lS TciEIry iLiIieII HT 

plIritrT fiU.iii. film UuolP 

*nor iO.OO. BatUtr rr«t. Fliiiounti ttpp^ 
ArLk^Rupply^lItp^OtL^rSLIi^^fh^Flii 

HUBEER STAMPS 


M K-. Addrraa. 1 lint* S&E3 S lint* 
JTt. riLainii IVlirka, AnOnril. UlL*. 


FDR MEN 


ill! a tii&y.-itH klnc. Intel ind mik* 

Tiootv JII'.V. Iici llUurulrtiL L:.- 1 1 i'-ih+ld 

SO i Eh. |fjiL|i*Ii!. Funrfa, I Ir.T 1022, [.:■ 

.InwrJFi. UiHf. 

F-LliRLlNK' — C itLoob beolx E3ii.il. m; Ht, 
30t. _ IlTyrr 4*3 I' I I. Its* dtl, 2 ,'eu VurlL. 


CD L F BALLS 


(iLlLF Bilik i-tl2 ra-.nl VklLli J0UF RIIH, 
irlu.jrkaln || r Ira I , A K cnl?. JracEifd T. H . 

On|| Hill L'lym,. &dlt5. 131*. 712 W, llan- 
'kl nii. DMtiao. 


FDR SMOKERS 


ETPYIK PlkartfL* niLrlil :if 7 lllddEE*l4d 
rlnulir. In, 70 roslr'ihl. AutcwitEr r.iLiar- 
ErctilFthl&tJ^h^lijeTSI^ 

F | ELCk gLA$$E$, T£ LES.C-DP E 9 AND 

mCPDSCDPEB 

ti;. r 'i i:yVi2H,L^|t:NT ulptfuUtl, fIIeIu 

If y«-c>i. i!ii p^Act with l £vMiee clh. l.-arH5 

■ckvllii!i klciri^T. field b I H Lfirfl ■ 

1m, U-n-:rB, ■ 1 1 11 *■ 3 r k I lr,-.l r-ni-rnl v, C3m LTri" 

rnpsl rii'lln nirls. T« fr« ISsI WiU’t 

Curlwlcsr Fb*p, 2* ^-uth B1 . I'hJL- 

h 1 1 e 1 1> 1 1 1 -i. l *i 

MNtH.T'LAnN, inrld ElOP'E*. t*lF*rn|'«'r 
nihrciAiptF. Nrt utEd, AIL taikt* 2L up. 

1 '' d ! jek'.vL aaiHirLatnL TluILa .rltJ' 
lig;orlrrp. lli;i. MP T- A, Ijlir. lra. N V, 

RAZORS AND BLADES 


CINE! Bitur l.dadr llaCi (iicriChp Ualh* linr 

IvtsHif Fhintpipr far dmjii|?-*Ai* tii>hp 

II "0. A. yr.-EE ar.. 1771 YturmJLi Hr., laia 

AIiOeILi. 

' Ynr-r; mm ci'iifiif hia-Vi fodrrF.nM. 

OUN9. FtSHINO TACKLE AND 
SPURT IND DO II Ll it 


Prl ' NSYriTll Kf*- 14 FT ltl II r. I"’l|*d:i IFlllL- 

Pkinn. r 5 P 4 lrln[. mrti ijT'IiILE'L Boulrei 

Dros.. ILEfryUllo. Art . 

llEkl 'tiEIlOLAI Aulomallc rt rd d K erk E I ti £ 

Mil' IntF. Her* Is rht nrdt MC'Y ivie ouh. 

| iihp’-f «i 1 * If larnri imi tgliRKt, E*Ml- 
fTJttin. hy 3ruj*t ii-d FIeel II Id * 
I Ikirnmh I rr*Ip.FEil Iji prFJanl-iIlF 1 TpfElK'r- 
illiV. t-r r- r L n:- Llirlr ii|icaaLkn B- S tr.-7 iii[r 

far I ho dtudml rrortt'tnE fiislnttr -131 

|iif*a. 1R1 J 1 1 1 1 p I r i i.l IB* 4 ” 1 1 1* h y -r n L 47. 

U. D. In pHtmui (floo li ubi irnilE 

Ki*0uriL id FiuLig* iipLui drllvrry. FiqllIu 

JltrfcinlEi Pmh, Rmu m, 200 E. Of 

Ejrrln SI d'k lia-F' I IL 


ONTIDDES. WAR RELICS AND INDIAN 

GOODS 

IM'lhA ICilIrt. i rdm. Liirjnj. JLf i-4*virfc. 
I'illlMUt llW. YrMOn J .-.■ 1 1 d r. N.J Lli- 

Mini-K. FT I Ti Lid. 

A1 jrj4j>Tfi|i Otr iniknMa IeIIi mi St br 
yrninok ]n.L|»pi. (iniTintwiI etnulut. 
Timr tholtt 1L.2U -I'.rirV arilri. Htiid iii.|.c 
JlfiraM. flauMtilo 4!n., ftoz MLft-Jl, Mi- 

am l. F Hit IB*. | 

irp-Y]i'S\ I' • . If.'.; !■ Hid V.pl: 

fanStri. stp.i ji.ru Tor mroplt ISrJi 
Tin An. a i utimiI" risn^iieairti ltlij. 

(BOO P-N1J1AS lliilln fin? li|Tl Mini and 
fLrrulor Lie. 1". Iklt*. P'onllar. ill. 

if HN1I .'ir K'lr Hm nrw Mar Indian Tfliri. 
iPLk/4* flTfirfaL. F. K. EllLp. Hl'Etitn 
Rrmi, Mjidi'jrl. 


YIUSIC AND MUSICAL INST RUNS NTS 


tiKT Jl'P prim gn lih*li; 71*14*1*0 and 
iiiinnonfil. End ininpl* or mur lihtl far 
lirilti, d-lroalirf, lihhllpdp lOldrtp.. kllpr- 
lii'iil’'. rnvplnprii III- 1 1 • I'lnln nr In 

rh'iTT'. If'rllf 11 *. Old llpii In !■■-■, lAlhtl 

■ "wnnanv. ]Crl’lBtvi1j(i, Tl r ,_ rr ^ 
TnOtlNAfTO. Two Addr*'!?). j|0r" K57 

IV. lFltr*. npplld. T*d. RlOllLr. IS 
V irll! aH'l Kltttt. BOKOP. 


C r O.Ml>41>L>::|tP— S'rnt or muilE. nrlllJi'* 
- niiiiri unliy. WfLIo TinRiiirn, I 'D SEe 
4~lnr * li nt , B'hlraipig 

POJfnR. Fnaraa *ant*d. Rirordtnn — 

rirni.'i J-Iliic Nili'WiS ('MiPO-'-ra Aim.. 

A3J-PSI, H llnhtll HI.4 hL, f lllfll'I. 

I'l -'I SI -f IS-,. I. .Tt t! 1 1 "i r * r '*F,|. Sl'E 

i'ill'IMl. iTIeh! Rdpttm H-r-E BUFHU. 11 y I'L. 

+7. TIllMdllLtii, Sir. 


POPULAR MECHANICS ADVERTISING SECTION 
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SOtpYCpWlElTKlEf*. — Ilisii! " 311 m iMUiro- 
mcntd ur Lllhtl'I ClrEurni, tF'lltt ■ml I * 1 
turd*" din exid-aMr.lur!-' jniLritrLIi-r i™* "urA 
trot lu ji.ai.jut: write** nr >runb Tor nnn. 
Wa eumiiiu-u, urrauivr luudLi Bull ittU[d E-CCp- 
r I h : 1 1 1 IVrILi, Liulay L - 1 . -iJ . i'r 1 1 1. 1 ._| -.T 

A»i- L.iri. tiiri S^eur Yirrk __ 

HAI-M, illclTr-IHN Wrllu nmr lirr £frt bid*' 
]k hcmr tc nn»* whips art ur W, I is 
Aiaerli tT wdl-kncwn Ennrei'Hr. -■'ip.n Turfc- 

±r. I lu* W.ubw tin h_A f* . . fftp i'Qrk ; „ 

KIJAUU'IHTKKN, I'rirmLnuL'hlia- W- 
u.j|.| M.ipMcn LI'- JSiiliirb. ,; :-ra' ■ T' t' 

L 1 K Ji S 4 P VV?.' riMiign fl Lurp wlihlElf Lire If 
vzniii MUhllrtkHi v-Hlp. n L nurp I lr_ 

Jir.T_.llfrK.r. S|T«-. Jkpultljii S*o- Turk. 

ML'bi-r 4Pr !i ifL. Eiinii-lir-. — ■ Nu ||ULL1- 
E-jEJurt — l“-rr : ) li :x EH, ^lilTtmpificils 

SUPUWKITJifW — '»'**]'■ -DraDwlthm. 
HH-bekr. 1)1. 2101 BhglDHlH CfclfadL 
"UAN-Ukd' Hhwld Inkrnrt j II nM t-ltlmj 
«i j>;num ur IT* procdirLlT it the- banjo, 
Ijt It VI, 1^. Lvp.ixiL.rj L Mlljrt'i Ln.vtlir. 
lLlua. CLbiuij «£ 4H iia^n Iren “fiia JlTiiiii 
kl-mj- 5 - I *1 I nr, . d'Siriiiin, i kr- , TJ, K, A 
LHuM J WE-: ITLI 1 .U : Free E-.I a I il Ljfiat I 1 h 1 

bERp! ip-jliuj :r : 1 1 1 1 ! t Lb iUligi. AliJ In prfU- 

s.rillcn mill l[iarkFLs.n|[. VnniilBhlr D.-|nr-pi] 

linnurdlitrly. ilie-jlnr A. Hither. JluiEc 
r I'M. . 1 . !M YV. i --I, H;,. JJvn- Tnlkj'.l^ 
SINeT^V H.> jEBinntn lo fum- 

i >«4 muddE wisf Jewry » nu. XkLlanil 
nr] Vif - 1 , iv p L a j w 1 . Kpn- Turk. 

HtkNtj iVtIihx. Bend Her our "Puliciih. 

Lilt .YgitrmniE. " ]LrLv nluji ^[upLe E'z-MilFrp 

I -.11 I I rli .-VI , I-I.I-1M 

P4?^3 I'lwL-i, wrlM. XhiiidIb Pnuprilur-i 
BtrEiEfi. nhejMBn UfiiTvTi. Hu Amelt*. € s II r. 

1 . 1 1 1 1 L 7-i I : I'EM I'S — I'rxinlim Ife-i — ^■ mnhnrphEi 
— nuInLllacd. (Lee ' Free l‘fllf;cc■T■■. ,, S'me 
Inilnimpnt Ttrlinn yrlvHil 1 1 1 1 rf pp 1 1 1 . f7 V 
WHirK iiciuEi. Ill- h 1 1 1 \k V Jil'l 1 r|"iTl j ” 
E 3 -U 1 . IpVrl In Snr In1nr-s.il L :n. J 4. r-inn 
IblbL l^fc. fHI J^. 1IUB4 ATE.. minifA 
SUJSMtY Modem rot's! menu. Viimisir 

fditUiPldnE Jdsl.liEi.iirU. Hi Ilf nr-] £4lu:lldb, Ld LI 

ITn-1|vrr-r.; 1L|.,.t , Ffpil l;-Jr.-.r.! C~ al If 

TiTYTT l~ r p lIl if” riTrl n r [ ■ iXpd p pp I" J 
llhidii nll ir Innlp spur nrl Ifanlilrp.. IV'llLE' 
r-r n|ir-!liT. h-fln J*EEk|Ji I^Ud IsL jUir., 

T^'namif. ]nA 

-uiinji.' i’ltniH'PTir' fS « !■■«]*. mufr 
1! r-.p. 1 r.iim. j I > uE EkiUU'd: IlLsIidl, Cl , I : I i ■ ■ h . 
Wlu. 

NIIXIJ u.,n( |ip 4 isu. ji'i'vl plin. IS-llini 

H-:nv lEiirrs.n I B I ni 1 1 k. ■ l Anl! . L-l 1 j pMu . [lid. 

ir.MO IMiri Ftf E4U! HTT.jr Mlljf tbjiiL- 
rdl T'irLinj:i.t 3 I rr r. QrnlprtflJcei:, PjEll 
jkmnut. lif-Tii-eE. Ill, 


PATENT ATT (TB KEY 3- 


H.JYK FilmLlnt rjslnid-r. hVrf KipT-. 
Ilahtrd nrorEHlnrs, ?Vrll.(. 4-feirinvd Iiiill- 
1 u.ee- T r j'-r|pin Iniuninri. ti.irrduirr liulld- 
InsE V.'*p|ilr'Elpi n . i'l. ILL 

FATEXTB Wrtilnal it lor rwl. Ftw 
t ppaklri . fluo. puce I E!-. itp-rltt Mill* Sisurrv 
1 V. J-iiiniiir., l[,-nj|] Blslt., EVipllnairv 

Ji f. 

riTKXTK Frrnsrrri- FrmnE. u«»W rf- 
llElerj; PEtvlE<p JJlEhidE T4irert<E«i. 

IWn. HvnJ JkcEEli :r lOidiKI |p-r 1 EEI 1 . I -■ d - 1 T ■ !■ 
3 - . l 1 .11 . 1 r, . Iti -irri F. LZ lir.EMjfcl, MnuLcE Uf 
j'lEpJ JjSiir, 1.4 -O WflEror Bids,. T.Vu!hlhi|- 
ME.Tj.El 

TIJ[i; r-«jjnLj in uid'slna ftr nirti. ?*• 

Hiifjp. 121 and ] . l.'IjnC Ppp-r .E. iTJlridn. 

HulllETld I'iIpiiL AIEiirnij, Wi.- hlcpElun, 

D. ■□. 


.I'Ll I IX I*. ThUtnrnM, il*rlikiil'u 2 JH'I rift- 
ItItiI in^'iiii-.T, n'clsi’lL'rcil iilI.miL 

3411] O ut; 1*1- . X bw Ynefc CI ej . 

lAWII r»L»nl Sfilii, T4)ub]i. boilt 
fr«. Net n n _ ] H. 

lYEL.Vf Til l ni rr-J — Mamr 1 -zt m .1 n 1 1 p s - 
l-;r#ri l=d iTinln-1 linnr.l l.,i |4 *#nl <PW Ull 

rMunil. ''Vrdf EV. t. (fpee-ih. BIS BijtIjJjb 
HiiIIpJIiij. TVpadlilnal .n. D, C- 

iXViiXTnim: sm Mr l 04 U 4 t Etilln* 
r ■ 1 ' P Id- I'.Lr.-.l jn,L iri l jUlnr In '. pbiiI Inr... iL 
IrwnrL m<L l!i|ph PUPijl. PlEtflPl Ll'KTtr. 

300 F HE- IVuhlniiMB.. n. fi. 

METliXT-s «,.- •:r-|p - ., r .j... . . 

id’-lct Freu b-Kk. "Him le- OtiUIn i Pn- 
t 3 ri." EutiHI uTiCd EhlnT jCE.ru. MIkImk! 
nrnl mm PrpdiniiL irnln. 1L"d vim Ip|p*> 
rL-nrar-L ITjnslian A IJhER^lEU. BM- F SIMM. 

yi-p 1 ^ inatrin- U. C, 

ISTRyTHISk PflNnKtr end rrulrlKtl. 
FnrmEr pp-ers Mkrilncr: ItLHfT ni:- 
cnL 1 J». BfS|. VYdUECE, Euii. , Nu. I.] Kill 
20 MIciriL, Sim Ycrt- 


P.hTRNTFL Wejic lor out free bncA. ‘Tlovr 

Eli I Jin . 1 111 1 1 1 1 it'll! liid JL-v: i*i . L I in eipI l II 
Jflullk Sp-II'I puiljrl nr uhHli-ti nf I 1 1:1 : :i: 
1 r jh,|mEj il and knpmirllunp Tice. T'hiii 

pIc. ttfv Up t-nl unnc-.LE CUI ’pjulfi 

lid irni LIT. VL.vl.iE I. LL- jin i Cd. r 324 
Sdnlli, hYtJliLiplPiU. J ' . . 

J.m b.', LUith li. me r.r uiir liuiikc ■]■■■ >■; 
"Itw 111 LI. L Ycur I'-IrnE. ' aild biUdniiti 'll 
FnMCnl |rta |l|jnk E$fiiiL nimlpL 1 . r ihELrli uE 

sous lasNHlni hr -iue nrnnpi ri«iln*|.|ini 
iruL In. Il nil 'll'. rr-Eib. II j.-'.'lidl « CD . 
Il.'lil 4.IU, l|Viuhl^|lm\ LI. 14. 

I'Al'iiJTH I'ri.'.iji'cp'L: LrTpjd 1 1 1 n r k d tejip- 
CCrrd. — jaPiLlmSiiiPp idpjrr furid jhp.- J UjUplIIL 
rhirn Hihhlp.1 issd Inrib l.ir ill ■p.-Im- I ns! 
|p>! rr«. InjI'C 3.. MrCJlUirin. tUI Lnii[- 

luiL.iipil Bid*.. 'pYupihLrniipin. Ij. □; 

I' ■ LT]N 1 =4- |u■■p■■|w Ttc*. JJibIi™i arir- 

enre-k. Ucil eejuIIBi l’n«Hnn« jttum'I. 
hj'kLvin id. I’.'IrliHri.. E'UICtiL LLPTFdr, i !4 
LTIcfh fit., I'p jBlniiL l in. D. C. 

"IXV b^TCiK'd auipJC.'' Miiun-lp Tfi f,i rV 
iniEbin. Err*. 3-n.ilik: r.nifrrd 1IU1. Itfilji ffpj 
AllweriiCj AlijjJnfur, LTJ! WdSukdrlh Bid?., 

be L .ik^ 

“Jidilf.t Jjl "l Vi! Eli Id U'lL AilLu 0! f .rl tllf 

Cntunsns. I ' r m h ..uir- i'jri.T.ii. Trida 
li-ulkd- (iapfTldlHI. tunv-rp, JLsnsnlnxrH 
liisck, eTpL-Gjii; isirrl.ivr Bid*., uis;- 

L in . Il I.L. 

LAXtJAKTKB. AlHHn# A IL.cnmi-1. ill 
4Juri> Bide., IVathtflgDIA D. C. "Crlli- 

niEUTP nr Klin Furin Libilniru ill 4iuurfVE itil. ,r 
JLf'dC dl-irEwIriE rnilE Iprcnll'in I* Iiij™ 
■m l fur Is! il ik rosii Id 'v ilBHfpfl Ad'l I> ll- 
TK-ipnpfl IKarm and ritmt LnOifiuiCltii LiiL- 

]tUa fret. 


PUB iNVAJiPCiHY 


TCP Invwnlnri: HTj , 1 i.rt- L:1 Tjn njrk'VL L', 
nurrluit 1 ptru-ruk iislIi-iiI |i r r P lv j 1 1 1 r L;l Ellf- 
hUldtlr.lilIC JimiinTT linn El lil 711V-V-.1 jL' 

D-JEEliiEliL fir "--n -I ITWkILir lik'lf J'pnrhi'ilnH 
ArrliL. 311 Fndit PL. Xc if V -gTlE. Jf- Y. 

jplU.I.Nll. I'rJi Earil 1 11 1? n L 1 1 in.p , 1 1 il '.1 1 1 id 

DT I||||P-,|-I'I"I nri" 1 In rkrnuni! ILbsst |iirn 
wul WHILE (.liurte-icd tn-ull ; 4 e AiDrrk’psu 

] tsi rnEi m-.. dli'u F Ir.HC H- Pi'i ill jngL« tl_ D. C. 

TIM>; J.’dimu In ipplslni IPr taEort’- 
iiEfri 12k tdl ML Gar mu-ei .1. {J'BrLcn. 

I L i VI i n L B e I'-J I ■il'.-uL jklEun is Y, n i' L i- ; 1 1 : i E L- _ 

tL IT - 

IXYNNTIHXIi— lVT|rr, J . T .mr I r*r ■ ■lie 
"'HdPr IB CHUklEh ■ IClEEnr" and ILpriml «sf 
r un-ill jm Blank. P-eImI IViLdHl 01 PkEErll Df 
iliennilim fur Inifiivl Inn Mini m 'I rii-l l‘ r si. 
(r«. TlOII rciwinililEE Snv iditrHimml 
un DiCEJ- Its and 1ST, Ybrbsr J, Brpr# It 

111 ., I>r Xlnlli. TTaihlnkL-in.^lP . G 

H.YIEI HIT Vnnr dmdnilan nr baunE aE 
thp. . i E InirTnil l^sqi] r^iah|. filihHil Iihi, 

■ ■ I •: ■ •• •• I i I -- J : l -in-.ai. k 

i'T mu 7irrai-Liiri-:> uxlU itLcnd 4u 1-nFPtfI rw 
Jiiuamlrkik. Tpu m.iv tilillijL it LIT ic irlih. 
nuL iiimLu-I. Write fm i.r-nljv 111 InieuiJj 
EL-nal I -.iLr TLipniLLfim, YCEii-halidiuc LI jeE, 
i Ti l r a r-c. 

1 VTLXTKJXk ivantf!: LiTl.BPd Manurir- 
LlH-Lrip I. Lip Ml 1 I'l,', j '.J 9EEE4L. Han Fsill' 

rjuii, r.VIfrn-r.la. 

LACK Y"i* I'ticnL Sriii'v. Y'aLaiblfp l.t-ik 

irm Fepp JiL baun ISO. 

H.JiVi; Yun ■ x*c,l nalrnt, « nndLnc an' 
[ilJralliin r -r ,ali-f ].' Ml, EnE-lEf .Llnrllrili 
llsirn.il rr IIssIIiLsir. 


l'ilnili 4 ‘,k-i in-= 1 1.1 

kTiehlnrrn n )1 II 


E. lllV Ell-I Ll iiniljp 1-lEll: J. 1,11 ,Lc l-l III 

fillhiilf^Ldy ai|Uj|i|iLP<S lur hluslklllk, :lrdv. lull, 
Elimnlns anil n-l-np fliriilnj |n anr llnlih. 
4'An r-rnt top inior!- *4i vaiir ppi.lurl. n*jr 
TlEiirtd v, 151 riinilnrH Hiacmi Bralai Fred.- 
Bt Uni 72 1 , Xew Haktn. <'iui». 

X ITr- hVi W| I# Ep-.,r. Yr-T l»<| lis-. rns l.ii.i 
iwlkpa Urur 1 F Ly ijr IHTinLvr+ J U.'rrs-'liS JH If , 

JIlllTlI-. 

F. ET WTT] r p IcrFnEtMiu Ira nlael IV 1 1 L liny 

nr EinniinFsn Issl Iser IVrlla. S Tully. iLUS 

I1f.|I Tnl..|.bini. ni dc Sc JJIn 


WT1. IT Tn Invent — Manfp pf manulhrtlir- 
rri ltd u-mit'l insnUwi wnl Tree- un n> 
pIUCeI VlTlEf- IV. T. (Jpftne-. D LI BjHldEfd- 

Fin ai. i liny, tv* u hind flL._ri._r. 

TVTTTNTlflVfl FtEtwad usd FifilnhaS. 
Flirmrr iu[pE| nfln PTiiEpInar I lliilrr |saL- 
ft* ipir. SPrn-i. "'Chplcr. , Xu. 3-7 En4 
8k Fiwct. Krai Tirrfc. 


INVKNTniin — 4"-aih 4n un sunr InunkEm 

In'*: Up-ii't dalaj EhU ralu ahj lunpir! 

kmll rnu n her rnpj- nr nur pnrrlillr pre- 
liarfsl |p*pjli.-E, J 'Tutn TeuC i'alvuL Ini : 
Slnnrr , pl I.iiIitI .--nlilnj tlflpfr'll InTDT- 

rnu{]i4k f-:r *M In'Mnitn Yf I. lEunil, 
Mct flp-, aided pkih-Frtfelrr r«n|Eir Mf-- 
chlfllrip Macul-tc, TOO K. OnEarlsJ OIL, Ctsl- 
rim. Ill, 


IXVFXTQIL'Oi l - nl iLT-.p jL Bdutaur: rur,- 
i d III > l.iur Luttlunkal ii-jeaiiwiiti ; v Lp'.-r- 
1-tLujl inuli-iu , IuUuHMil un |il M.'j: lilt and 

urdln* raalriiu and uclo. unj m Kturors. 
rfc. liugilfjpli lit sr IlLsVUj. I'eJeC II.UU jniat • 
I'ki'l kn l A. p-kddkw] LMtItIe* ft,, 

du 2 li -L'urif l.d'Jf-. WailiLi idun. li. ti. 

TiT-IXE" Ip'.tiTr lElillil I-Vtf rr rr hFr.v bp-fE; n-'ir 
IwcnLLuni Lu- liiiprcYr Ihlr iiEDJar-i. X-iiiIe* 
tf niiiiulai LnriTss jsijJ kinEtd Ixn mE jssni iaiiL 

lief un Muurd WjTtr W, T. (Brim. BIT 
Elkrrfcaiflr BuIiJIjie. lY auliiiididii. Is. Li. 

ntlirjTh V L-l un il ti Li ip E . Cnini'li-lu illTrr- 

tL'im iuike> ji. p^uinpariilEf-lir lev mWI id i 
srl.il seiiL :v"_V_s pa'.a miljii-p ti". Iu-.e JcLi ■ ■ I 
Tun bcuislEd. 'n.pv OtfJKikTd M"D.r Lluai 

licpb- mean SI dllTrfank Inns nT 4 IIU IMfik 
E-sii'ivUsd i-iviur. InliiEinl isiecdt. tifuJui. 
Ealllrj Isnim. ranece, «ld.. w|;h lllueiirlMa 

III Uilillllnii I'l Lhi ktliLruE-Lliuii ]'.iy |k' E- 

is.in DrhM, Ilk -in>l ren 1 «nls TpoaLirc irliPi 

drllj-rn pi. I 1 iniiiT Tlre-lijr.ln I'thhj, ILui.v. 

tkik. pm K. lunar II' Ik.. CblEaiftE 


FATEKTE. FOR BALE 


LI.IJLJJLN'J RLivLrIirr. .liiimjLi Lilli p I , 
EL I'nna ld 2k 4 IpLIwirliir ML, 1'h.lli , j-'a 
ST.TIXLFHia CliiaPHEf liulihr u] lirlildii 
Jpchrll Uenii ills I lit ..1. I'urki J 2 ! i Flnrl-Ji 
X my Llrlmiii, L.i 

TB.VFFIG aiEnal. Final gfdnL |fME. 
Mil l Is: III IIeLeeLi llfist imnn'l nirnEr 
rr uutr hill Eroni i:,i un^.p nr |' r . 1 . 1 1 . 1 - 

■ Iks H- iVViy. 0 -i ■. h 1 1 1 1 r ^ (ii (liMTldn. 

Hur. 

U'd^al Ihtinl 1JDL93I r«r idr 
ur ridklET eantrud. Fsldlrun, {.VLIIaut 

Blilg- H ull Fri-j-knl 

tHTKI43ELT Ur nnHr. rti-pwluitls' r-f®. 
ELuniiiLriiil n kdeth iud:. JVivr O. Yukui, 

rt. TTirtlmcia, Md. 

1 . 1 1 ITjElCkit T Ur np-ilEv. .l rlirln *0 - -.in ■ 
idirEur? ror Inn him-lrri] ndlllum,. Fiie-nL 
blipllfd. rn. VVrlEf 4n .Irirmli EEim iLiUUv 
P it Bm MM. IFa n lla. Thl lbiniL-n. lilamlu. 

WHY RriiSirk ulum ifter Id. dim 
EDllfir NC-pV li.cllELui gittd j isl.M II-- I 
liiLlE-aKli. ] I Iiiln-p.! iibk-lanry. [m-iY-p’inI ft 
1‘alenl ippllrd fnr. Moral n He-iiiiEflr. Car- 
mel, H. r. 

OLTfcTCnr; tMrml ITTifld- tleuirlE 
wnler hejtcr Tor unllirltHi hcmuEh'-l'l and 
llldUdErkll U>f. ECllLt Ir.i niElejfli. It-nlelln, 
327 P, ]«L OIL., Na a Task. 

I'.lpX ijp.VriiE. E'.lrhl L.Wlf.jk:;. IlnL- 

rlglu. T. Kagaiuu 1JT0 Wait 31 Flint. 

LlK jHllfT-Fi. 1'p.llf. 

K FT’ GiTTI VI3 Ua f pnstnim ltailiA>M>i rt 

ftpliLcf'l uim Iiii riA, ip ri wtrlrMr, ^iwi^ 

sililMir, :.|p;p!> : Elnlrln, *1 lV|j|j Bm . blAlL 

r^ B * 4 : 

E'.jTKNTE.Lr B"illl£ iIli Ler. “uulEahl,. r.ir 
till .run .'1 il j FPilf-tu iiLlrin ; Inmliii u It eyL 1 
liidria In Oil mlndlfl. 3 'crrcft U-J|f*ut 
PTlnUlnR. 1 MD (ekrdfIL SlJEK- IlJluklli. 

^pea- Jener. 

FDR P.iLi — Jt'aLaiiL Sij iTTni]:;! — T v-n. 
leyf e a -ill nil lirfc fi-q- ■ ..Jrse K. F. SVEL' 
■rai. {nu FfalEnlc Arn. t {J aklarnl. Call!. 

FOIE KiE« pt -malts Fatmt pmillng 
mrLitlt hDiLcrs and curiacnL mil M ir- 
i rlJUa ijl-'lr ujTCE. YEalZ :■ r . k r ilrnianila 
]nr ailllbime l-i. T TV|]h>q. itlB FruLI- 
■nlFi Am,. Uitlgml. cmr. 

TEJEK iTuiiiiLJ Jn a|i|di.Jii£ fur [uErrJii .uiii' 
paiFi lil am| ]ir,, uiarosnc- A. iJ'nrltti. 
dErililEEcJ I'alcnl AzEvrnrir. Wa-hltiaraa. 
D. CL 

■ ’MAST FAETTTHEIUI.' OeL nur mu nli iii 

UlL uf I n, 1 1 1 L I 'j 1 1 ■ . Amarlran _"i 1 1 : 1 , 1 1 ur 

1 rprrn t rpTe, rrMhT Jtldc, . Itufflla. 

IMI'HLNVJili AlnMn. rafer rriier. IL 

■L llHI. F. Cl. Bui HI. FifmliS Bair, N. 

YIAXE-FACTHREHB Latb| T «v nrw 
InvunlLpiiifl ■IiiieIiI v-sllr YV. T. Onml, U ! Vj 
BlIThlfT BPlTII-na. WiflilngtEfl. Ik 0 

IXVEStTOHS — Ckih Ln in JDur Lnirtui n 
tui, ! ! 1 erV L dnlas Lhi pain 1 n J InnEerl 

fivrd Me a [fee raps uE eus iprivilli pte- 
pippil anufc'lFl,. ■■■ r-i-rn Ynpr Tlfrrd Intp 
Murcv." ruJiy! li p.-jiiLihu hulidul tfihit- 
iriEtlEn E'T all jneenkTk M 1. Itillld. 

Mvr. 1‘ J I ■ ■ I r ■ I jVilPrrt lallig, PliiiulJE- ■’> I - 

p-hir-lu tiieiiI ni. TOO j] 0&iart« Tic.. Chi- 
L-JKII, III. 


MORELS AND MODEL BL'PE'LIES 


’j'E7 Jprihf “erkieis riuii(i+ Ti-.t imtniiri 

and dll E-apE-rluirnlaL i ■ = r 1 1 anil run a EOm- 
PtCtCi Pliwll nf liE»« KfJE* l"ii bi.iiIf| pitp- 
ntlCU. fli-.S fur raUlilS Thu PlerLu 3]UdeL 
V.p.irkj, Tlnlfs I'irk. III. 
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POPULAR MECHANICS ADVERTISING SECTION 


UNYESYDILS: : Bind lis skfleb «c credo 

multi nf jiBur liSii. i* r r >i LTi !- re u f I - u 0 i'i 
itlll doir-l 2 Ir tnla n i.r-ucirp.1 nr-iking 
irAilc;. ju J.HMT,. ■-( t mjjm TiL cxpcrl«K4 

lid '.liDji ii:-l-s Ul lull 'dlrd r 1 1 !■ rrl r IJinlL- 

^VmII.iI ■ i-rririr fuiunLivil. Eiarik i* ft r yn 

IbuaUhitd. Fj*t llluitrilfU Twe*' ' 'Making 

FnofnLlnni Pay.' ' I 'rc-i VJ]| Tuul L.l 1 . , L'C|d. 

B-T. C lntJnnaLL. Otto. 

TlitK fiyj"^- Ln ■ii|ili , kiiE (yf- porenc!. lLm 
L 2 J uul 123. (.TJlphleo A. O'lkrlon. 

IEl-j Ijurcil J'lLiv.: .ILLur ikV, WlaL iilxCEH. 

]'■ ('■ __ 

LL.sCiwl'KekJJ Mtdel k Ti«l Worka. nah- 

fll 41 11 Mr rmhia ! :] I m . , L-nill l:lj EI0L11J" 

fi,.:-lwln.z lliniir™ Moclkl * ITmoI Wurki, 
Kin.:ir City. J3a. 

JiCil^L Kieisi fiiujniN uul tollers for 
mlrlrdur* P»p-iff. tup* and bnllir ill i Inks. 
Guilo* 15*. Antm IMiiIjpt, jl; I'rkt- K, , 

Bihrar. K*pt litw. 

TIIIIEE BAlia iau.Ly| pi a™ Juris I I'i-lug 
0 tcnis. EJihttrs. iaSJ-A ll'est Walnut 

iy I . , 1*1 [ 1 1 rr i n l-r L~ - ‘’Via. 

Jud rictll liu-ld SKIliBS. **m| 
|l J i. ciTi penis fnr llliuLraltil ralalMg Tsu. 7. 
A .1. FSlhtr, ] D]2 >: jji.'P'i Aca. P IlKral (.Ml;. 

^t|rh |f»n. | < 

ISV USiTKVJiB— Hiw' - " |uu ■.him i-h cl Hit! 
Tbtrr- It 1 Ir.T.x, u-lTAIInpr tv^iiiI *n LtjtpI lir- 
fnT« in ur olaJau nr towihK f Lfi bb mLlred. 
Html fw (ho nr* imak "liuvnik’n* imi l fe aE- 
rnli, Thai r [>C- '. I'||'||.|||L and l , Ei>U».*l4n i ' l‘V 

in eminent ibltorSIr. ] 1 la #4icn’ii E " 
j-ulrin I Lh InirnL-sr -<*1 Ilia 0 By L:tJ litlD 
Mm iralll pdtfillJL UllL h will C. ft U, 
l“jy pii-llnm $2:. r ii| 1 1 L_. . 11111 I . ri 1 1 r 1 1 liu 
hon-li job irw porkAge. 1‘unulnr ,M«-hKn|rr 

ItlPBl, llOHll fiLCi, UHL- E. L'lllEl I lu St. P Chi' 

ejed. 


MAWUR'AGTURILHS 


MAM' K.V'ri TUMI. JlrKHIi, dlrp. rignlp- 
1 tji : briMMbrk. iMrhanlBil iniiiif r ijiithIiIi. 
y -I nillli 111 . I 1 rrnl JI r l *■-. DlU.-il J Aldil 

LYnw3i.llLri. K ■ r. ■ ■ ■ I.I Llj'. \3 Li- 

uJ‘ki:l.iL Mirluntti i ii'i ri ’ >11 Ed. I'-il*. 
nm!s| I.iurllllki, lunlltl. i.Hdlll *01Jk 
BO* 7 * pud amlil ■uy-llTi. Eeml fiir 

onLilsf. Jhs INoro* JIoUeL vi'ditii Tlnlpj 

Butk. HI. 

].(Ki' i.'mi ini’- krlurkni. I pit* eIiH 
L'-'ituircrtL- onuli-hti) kr Manklu. itmiiir. 
stbkidiiB anil nlro fomlne In -my iiniBh 
fan, mu jsu motiti' on jmr jmdutt. Cur 
llcufM -Prill tnmlb-4. Eillttn E*dHd l'ldLl- 

iirli, tin! 121, ?%EYfr II u s r 1 1 . i.lOUMu 

Y I K 7 .A I . A rldrlai 1 lm-r 1 1 1 |>r |T and n 1 a 11 u 1 * 10 - 

1ut*U. Jkdol rnihlnE. noi-wnibl* tti™ 

j-j- 1 flrfel Oliin ■urkiiulUblp, W. F. JlOyOTJ 
famriuy. fil'd r.'ni, Inillini. 

-IYIILJ-: Lromia imiiIm Lu Mc'.Or. I^jtlry AUg. 

CO.. JI31II tliTTall A v* . r _H "Y. I ra b cl 

i:(i>N(l'5]]C.'lL' Min.ijEirl.Lirl ml rr in pto't. 
My. I r I- ur lulling. Ui'idCli, ilfcpr.. i|m*lul 

ry irhlnt-jj. Kn-p.ni.HEH- Al ¥4 14 ■ lilJiiixf- a*m . 
Bjtejjn. 


IF-DCID 7‘rniim m sht lolht. Upm lin- 

1*rf""1nE anil Ei-rlniLbnR. LH h~-d a Ttfiy 

nf dlllciu & Hfnlilon -CnuEif In. «wd tiiTi- 

Jr^ U gSiKi |i 11 iiuk-rklj A OcmiiiLOI r iiidblrry 

4t lli La ninual iri. 3+0 iwfioo Cliylh- 1*1 
plalTY. find C. O. El. Fa/ pMEIilin Wl« 
f 1 .5 n nn-l simll Jiiiounl cooliao mi«i ilr- 

llrirr 1 1 [1 1 | 1 1 1 Y r Mrili:ui -4 Err- ; , RiOLfl LI L'J . 

20m E. ftmarlio B1.. C hLotw. It. 

IMIGDELE, Tiiel «. illfs. inmni. pd4iJu2> 

LL-li i. Ki ln , f. 1 1 1 1 f ■ 1 1 1 T t . ?iui1h ,M ir|.3. G. 

HGnnrrRMMn Fnr initnin. El’ELr 

Cmr nris ImlnirMon irajk jM'l dhIiIItcSwiJ Jnr 

Shu ilnaluiir uilil hinrr •'■'|i iiirnEE. 

fn0l4lns all npEdO’-l |nnjrmi(i«i nml It 

mull fcll-CYloLhi y*E 1 111 111 3k IiOyI LD it ! I 0L "1:0 
Jnr nrloo of 13 *En(i ini4l|ia|.l krnij (nr 

your Oupy In ila .1 . Mull 11 1 1 1 1 1 Vi 1 1 r 1 n l~lL i' 1 : f 
oriltr. Tvipiiliir Moohi-nlns I’tess. Iloan SifJ. 
SCU t. (LnEuTln- GhlMpjn-. 


WELD I hC AMD L f.' E fl I H ft 


]P.nL-IJ 1.3 — L-Bi-nllrnE topims-bibihI ire 

Tr*U*rp. ImlfoTi JP'I trlr-Jtn. KruLr*:r i*- 
1 1 11 HE — ramhLBiil, TrliL. Truns. ITrLld 
Khi'i Berrlo*-. Bb i M ll 3 . IfniT. Oh&h 
Til AT Cun mil Jnh, l?on'L bm pfWulil 1-g 
lirklp IE. fYlEll EliO L i'i u 1 1 ■>:- 1 1 ■'■ fi a fiAlil-l In 
I 1- ? porr ErtlSIr-n rf I'onuLir Miviunir- Cnp- 

r r 1 Em ILaiiiHiuk )Mi tin Oa-ljh ruk.« 1 T.l 
inl'lfi of bEllIfy inft hHulj TPnnlnu from 

uirLInurv ElvpB Li u i'i r 1 1 it. L 1 1 Ln I L 11 hO. 7 1 i 'j I 

hook -n-iiL hr- spnt Iot wily Oft- rtui n^LukE 

4*- El Ip. faml yudf Urili-r I L- 1 . ||- iri Fiiiiuiur 
^rcfhinLm rrEn. IVoou EOS. 3M E (kyi-uba- 
!iL. r IV. I|-J P II, 111. 


El t N Ci I N ft MAC HI HE ft 


TUI-. MiikUi llodifnlil "WrEiithhsi'' Uni- 
VfElhl I rVLl Jlunifar It Lilt IibL Miir 1 lit 
litiidini; IUKIiLhs. litfldi I10l4l. cold or 
Poll. Inin h-mbL ail/ ivttariLribli ihapi. Ill- 
CludltJ Til* UdLCl- ind AulnunhUn Spring 
I'. 1 1 ... 1 Er 111 lu up Lb J T liira 4E ! E+ T f'] f ] 0 

fold. aLhIi bcndi ' And* Iran."' TbciDHr-Afc 

|n mi 1 lip all clufariBB ul IciUt IrOlb Lilt pituLI- 
Otl shops CO LhE llTIt-ll H'pLtillt, 

l ! i rILr fi r HtrUluP an j pilfoi. EDjbPIe-J MTj_ 
I' ■ 'll ' 

H AC k I N E ft T, TCOLS L SUPPLIES 

HhlL 1 , H'J] l> l.i|Sj, Jl '.IJ M>r ;:.t> 
lltrik itrJ Ihj'iix E'l.iln MI'LiiC 


L-rnL' 
nki Hu 
ij*=lih.t 

4irtn'lrr 
I2W.M. 
|Si|i|n-|p 
lyliiuL hin 


11 23.10. Ku. M FLfild flrllndor 

$31(1.40, I iiLci:Li*i Sliay.fr 
1' FlfctJ Lift' $730. UP 
Sgrr Tahir $1411 'III l r ui!i- fad' 
VUHAnckB *123.40. ]fl" P*it 
lJr||] 1'rtci $01 Pi A |r tuiuprtBafik P Omi. 
LYlEEf (Lilli Eink. HlLllor. nettnu EL00 0 *. 
LI Til* pir rulal-44 H'lnrLnnii | II ai-ilnorY k 
Buiiply Go.. 27 W. Itifl Pt.. l.'lPElnnMI. DUHl 
ST. iilLT Fupiniis «f 1 - "Jr 4=n, sn-iii in’.n-L- 
inrnt :ir. ::liul. ij I n f. tlinuu jLim. n lrki-1. /HI" 

pot. illnr nliCLni. This ?qrk In ti|g ilr- 
iiiufiil. IxirnrinulHt freo. FIecleo lIMon 
Burply to.. OS Wccl •"ivqad At (J Cl=rld- 

mbiI. niijp 

ULOIT-TUULTI: SLreAk Kill; peddilT 
naiirf. 1 1 IE B'iEnE / EL hItIo. GuItet. Ifcl 
X1-U2CJJ L7R C'limnilmn nMEo. PkpEos iml 
pnll-fiss til BOl-ilt IJko 7-f'T Ln ion U'lrr- 
hl*l. E'rirP II. M. (lu ililhv I. ■ f UTlCOL 
LI 11 1 f:| p (irnuri l l 1 :; ! Glllri-. K', 0 VuTk Cbljr. 

El'LKT.liyTIAD Ifailni*— Uiid iiu *tld' 
<ei p iMdTti i, ETln'Ioft. plii/n. rcmjn'SBBirrB, 

TifllnL n[inji. FnElrrly kkliULlt, BUirUBrfOCLj. 
TTlnl infl ee-rr-lt. Wr1|p OTin-p tiiUllilUEIIE, 

Hilt ^E-Tli. T«y, JHUll 

K>:i..]AK:n AJe mrnnroimrT *trtftn:E 
apinlu lira, |'1.0 £l '1 liMid-H'-OT iniyor Lm- 

Titlr Lntlnt-ilrmt, r 1 on ‘Taylnt, Sdu Ease 
♦nil he.. y w - Vurk (Hr. r 

EvEtTFlICAL 

I.:| p |:i;ihJ4'.iL Tr.iibL* ihcuilni' on cho 
ri»L--.t- e-jr hiiI ilipliv*. linn't ItihL in lut-k 
-or EUfta v.iirk l.L-Bcn tn rnik* *curr men iw. 
TiunE Ik LE-Llrik in I mKlrlni; S»ml f» «<i/ 
plindinl 40:i-n**t Lmifc fur u'ct-LfloInni in'! 
IWEhinlfJi Oil! diagram!, IJur-'innli ri |iEiE- 
llral LttEI. FlJ b"(li1in 11.40 Dl'II pettiagt- 
LTlIHL .JoJICOTtil, ir mil I Lm Tf 3. 1 r 1 11 L : 7 Mill 

urihrlhK. Ihinulnr Mortiinlet Froti. 3 l-.hl: 

fni. HIIP Jf einLarln L-LL. Lllihrllti. 

&FH1P' SnltB Eur iMT 0H )Hf Efrpr ZjjrT 
Gnly a llinhob odKIon toniaint all Lim 
iLtlflOl puIi|1bIipi 1 kn Ehu 3hbfi ft"4L*l dECirt- 
nn.il Of PipuhT iCiaiinL” $Mi*alno ihirlny 
IV34, IStnif AO MM. IT JoU StinL Chb «D- 
lift 'fl "f BLrtP Tfnl* IwiiikY cnnilillr-s ri 
1] Tf4ui*P Inrlniilnie llw lOni IiTLUhi-r lf:.l 

10 OLlitrs libUtd prerleHIlIl trt V. JI J lunA 

ihoa C o. 13. ii 1 lpwIiI TtnnrpiL pritvu 
of $:; 00. IAipiiIbt 7. r 1 1 liMilot Pk-si, Bl(il± 
W ; _yw_E i Jl0l4M0j^ 

LnCUhL*, NDTQRS AND DTNANDS 

FOB. Holo: BIlEhMy not.l oloririp nnltn. 
<i ii. f. |3.00 ; nl n.p. *1.30. irrioti 
no* In running rum lil I ill 11 $] M -! 1 1 . flno 

Ivi itudonti. Thb >Cutu L'likl-iP. Ou, 
140 E. IlLlnuLi at.. Chloiio. 111. 

'I I’.ir I 1 , i|i| :■ ME fi r : .1-::' ■ 

I-i.l r> IJI ■•'.j L7 1. 1 lk'71 'Ii 

ILrd mLecl-J PlIonL Allurnry. W|0>1nEt«l. 

~ TCTOSrT.n^lnS (his Ii. q. 11-Miii: H-. 
$10 40. JuiotB^Jihala I'lrai. tOLBfolPf. .( 1 L . 
— RlLAMin ruEtrr 04nL*rt*ft. nSr. tf 

I10T. lie (0 JI0E. AG Pit Till In *7T.fli). 
'L 33p. .0(7 me*en^, If-ou; L ; ICp. fopuL- 
ilnn hiirpr- fH.30. ’0 Fin 114-.- ln.i 

msfrf $ll T0. If am liLTirf liaTfllim. (TiittlL 
CB/ KloriTlP. 1t7 '0 Grand Juntf, E'likrtan^ 
KiriV ‘ Hoppe-; IIP edit itlftnilln* ssd- 

liyv $11 7iL>; -ntn t ultiL 7 I I-J Mo.. V 1 1 L- : - , 

L I ii foie 7-17.0 inoid iMofuntlkLi $13 Sfl, 

11 hirr-tt ID. 10 . (LCllt-T bkEEllni. KIc-lElrnl 
Siitt- in f nmriBnT, llivl. 12, I ftl.l ^Flln-aokii 
Annuo. 4Ti|niEn 

ft EE KILLEFS 


Bu-HC Enowb 14 kill nuLok «y*r ltd 
■rm, j‘J III. It- Hu fi'i., Ji/K-d'iTII. Ml- . 


Farms and farms lands 


GKAHltF — 2U Anos. (lml.iEro.3. tl». 
mini lily PiutlLr/. faogi, lEUjt ■ lli lljliU. hune- 
| Mil iranplr-c 1 . 1 1-u -am! £L0 OLUbbmidi 

DIJ[. Ifon-u- Cl I J, L-Lbj.i a>. 


FULL: MIiiIIy-oli Fim book— Gi.r.icmnL- 
elEb prodlaliiu rarmlnk irid ilalr-.liiL. 

E-'ilir - , H 1 u : 1 At . , i] U t- . Ln ■" 1 r s nju- 

luuulEy. nhafi In melt $7iLCL p Lm]LI,U 00 biiinuil 
tnnj. lltnLj -e* THlpL-DTb; IITT CTOt'l ; *g- 
C»t|(<Hf ru'li llgj ithllu sou nn — 14.WH 
lihot fur ht-dlki. rn-joEiluii. poollL. Iki^Ink 
coorriucilele-j gn .iiiit In y*iu. '-Vi il 1 11 
C. 1 1-La EPr|iL. '722, Tun Tlraiiund 

k.aktb — C(n . 1 L 1 r $.llnrHsn!9| r»ppn, p L5|.. J r 4 uL 

JI l-r.TrfirLja. 

TILJJA-Dfj FlaAl borilAfdliu hay, Lilli irrfr. 
flail Jii|4 r . b-.«. I 111111 I iif , ilurk - ln-.il .Ing. z~. u iUetj L 
marth 20 MFCv Vfotdiind. 12 1LHI 1 1 Il ia!'-. 
rruU. Oaod F-ncmu 2-ielu-/ IiUcla Intuly 

lilior Irn-, i'. '—Lr.b 1 1 1 1 - : t . Ckil 'Taiiill ng 

laLpt Sisnt. t70M n4i In e- I ecu rot da. 
Mi. fro* e.ii-Lioj. iq» biceaLhi. Blruut 

A Fgiej-. S35-F FoUEEli Ave-. ,_5S. J. CLlJ. 

Itli'ic A [Lno In Jlinnrrol]. U ikoia. Moo- 
lino. Idiho. 1\- lull lli::(M or QOOfOli. fru|i 
liisniom Or ta bV Etjaia. Ftbe ll-Lufalutu | 
limiLLm llaEi. 14, W, limb. I LH ^EIlhOTB 
>'tl Hr ILb II way,_ K|._ ]-|u |, JJ inn. „ 

FK Y. Lj blitiki CEO 4(1001 LuOllJra In A I L 1 1 11 ■ - 
imb, Surih lpjknij p jfonlana. Idlhp. iTuti-- 
InElon. or GrEgon. CoibL'Ioiu IdloriaiilM 00 
rlhiiiiu, i-i-:ii - lre-i(im ror (IrTii -eer suiiur- 
0in I riot for zTiln, ILrtuook, djirylud. frill, 

poultry — u tunir. Inilt-fbrnii^tbrt, plantT ■" T 
faeviL tHklnr. reneliiiio;. EinpLTrntnL N'n 
HOWHtDin OlTtta. llurn Lu |mlu-(r4lnn ri|ialjlo 
mrn. Writ* u. 17 , LrodT. CNipt. S57 r Drtii 

VryTlit-rn RnLlujr. Hi, Fb-e- 1. IjLiiu. 

hut: BY Ml,* In 3 C I n I ziu noLuoci. |Lu 
doirn hot iiu] c-i ,y tttLup huya im-i tinr 
li'iirl»Li, IbAub, BlrniiiLB, lyjltn (prljy. Tvn h. 
Arrtagr I - r. , l'-00L p 0* M. Bill# St, Elds., 

Olleain. J II. 

BULL Yotr DTopenj c:leA3y for Eiih, no 
roaELcF M-lirl t ItfoLld. UnO'E 0Oy Ulg ralb- 
iidliY- lull. PatEltUlata Srrt. lEpal L.-LaL-a 
Sal pimpn CIn., litak $1. Irlnruln. .^0^ 

Ik3 liollm monnhlr tvauLrci iT--t ‘k-k-i 

pEEini, LuOfi, $1), Ol'iAjtl. OOlfiniUBll 
n rr. Tsi.r rrLurnp. -SuliUEtjan Uielurday. 
I'lopL Jf. BllflEL Jflrt. 


RABBITS 


ila JE- 1.1 JX>* And luppllot. Coipplolf ILIorii 
lure. 3 *l ALtfot Finer. In.. lU'X. Tut- 

IbjF HELl-IIm, 77 *11* Vurk. 

•LAlllItT JHippll#*— Amprlm-p 4f|i1*M Bl*- 

oil sunplr Soiiio. I'm ebIiIh. L>*pk 

II. \pi L hnL tail. i.h Supply Oui-.inr. 1320 
\..r - 3 -'. -irl.orn Si r, ] n ll.in.i|...| k. [n.|, 
H.OHK 'fmliliiu. 07* pv ■«-.« rautu 
TnFofoiELliin dluiL-. Faiiuru ItabbLiay, 77 hr 


H1NK 


]L[fi HedHS' m. In rpfpSng inluk, 

Xtmp In- 

f .i iiilLIlu'l. PcimtlL F UP Fiiflu, 
Wuh. 

DjJI:ci:p. 

DUDS AND P ET6 



BK-H TlM 'lp Km: I ■ loml hull pupl, 1 LD. 

JL II- nr-. 7. ! Ilr, -I-.".,-. -I, llslki. Vran 

',i. 1 7-1 k r ama and fuliuTri wish. 1 1 Ears-. C3f 
eufar fro*. hfertruhro, .lUSI Srilirnl-ejl flLk- 

CIMII. LbaTEHM 1141(01, i TnJdHi 

KiKrTL, Clpnituin, hiTnlf. fox. uad ktlii'lt 
hmm:|! rhrn|i rli1|ipM-1 fur Erlil. _ 7: vr _j 1 1 - 
r-ririiro r.ln 1 r I n E iilrlurt! an:l L- rr L-J I ns FC Eli- 
lll Lv l' - l.l'., •; I-.I.IL a--:.! .'M. 


PIQESNB 


<<>i.Gl.-Ll.n Hunan t" plyfoni. $ 2.00 piLr, 

TV |II:iit TfoHrei. I,i Mn-ll ln, |LI. 


WA NT E D-— M I E-ftELLA N EftCL 5 


H MI P (7f ymr r|ln-ir-d!il jL-r,rLry. jnl.S 
iri-i ns lil lirLdEEl. uiilrhPi . dliifWKP, rll- 
irf, pbcLnuii. f^iffk prnir.pl ly pip'-lofL 
Kirrrililu: Ei-ieiai/il If Ei"e-r lj rofu-nd. 

Tp-iie JfpmhtLli Grinlmpy. (7 Id r.hil BLIy*r 
Knir ll 1* -r I Imirimi A WinV, T4A1A 

r.ysfll Fin- "Id, gold 1-fL-ils— i.lit k hookfiL 
JtHtlrj-. intlnuoi. v.iLHii-r, dIuiMierit, alJ- 
u.r. lair [" F .•.T' n! E'atli Liv T-.l .: rr 1 a il 
Gun la tpI uffiEd Ln 3t dill 1$ TEW ‘ft 00 IP.V- 
| - Up.*, I III* r. Mu- 1 1 7 CP. Ulnpp' 

drrino PII'lK I Im-r 3^2. GIl lEt 

TOM M«U b 0Htrr ElriP pn inuLdnmal |n T 
Aak .j t lo prnd yr--i 1 (epy ri p, $[uhenjfcL*i 
ftr 1 hr- Fpmlfil 3rin." nnll tl.SlI 3 Lx 
r«nmrn eep’o iinEhmii lr ri-.jiiiM etiu iij-sEmt 

and itlfflrUlLlfo 10 OlEOl'rS pt>1 CMrnl -y art 

wid» ilnaplo. ApiiimluT JPur kooipledpo !■ 
Iirl.-I I- uril I.- rl Ir yHI l|i|;‘ls|r -in.] r:.-:ly 
ruin p iTrihlnE hnenrloAiip. tf ilfibri, fftm. 
pLry, Tri toilM: Irl Tt ltd rpleului. SLitjdy 
pay pEeeinkTi nrlifn ho hptf* job lit hirt- 
■nr AiIiIfl- i ]>n[.iilar Mtehnnlrp Pr«n p 
lloom 302, 2 .H X. Uul ji in Be., CtLUipCu 111, 
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CAE- FI Tor Hold («th. Flatifst Drlm 
|ilIj Far drHItuI UL-'l l lit lebieWurk. CfUU-lld. 
Mm nil w3i*E y-m I : : 1 -1 at Hum lint * 1 . 1 ■ , lull], 
fair Lift I inunns LnuLiwid. fell |a|aj-Utr. 
uii ji.:Lid. 1’rni InlmiaLlestL Bonlhwrsl 
■■III lit* -i _ I', l r i.:l- , LuE I ■ i J.-J I . F:e[ '"i -j r 1 1*1. 

Tim 

MALI, Us ™Ji iUsr&nitd jpirirv. roll] 
tfw-iu ■*"-- j brld|iEa_ H l j el fci . dllimjrida. il 1 - 
i lt. |i! illhui-. Manege i-r 'iiiiEl;i' mklErd. 
flnada : r I ! I * ; I r ■! rifnr rrln'Mil. V il I r uj 

^niomni 'VnrtJ ITh* Slid lLril-lilii;i 

gj -*r. Slue St. M. :l. ChltiRte 

FDR SALE- MISCELLANEOUS 


WATCH MaKKIIH ]-aLln Tor iL 1 

■•ire* In. II. dkEcermicr-. ml; Uu-loa A - -? . 

Ml. IjcliIi. Mi. 

TXISbijLWEMfrr •: KLj -111 >1 i-Hi ■= Im- !* IhC* 

tin N 1 . Ctic< 4 !ffTl(CT. i|nnUr»iiHr. Imiief- 
sri-Dh. i j v aii(*i- hirci In dtIwi. rmLIt. 

ROOTS AND H E P 3 3 


AlE-TEil 3n.-lli.il h-Th r I- 1 1 Sul frrDi II Erin 
Iireparud Ern..h In- Tlaa-ai 1 ! 2 . 3* |n y n 1 z 
«n. Homi - . T-'sem-— stEflisrh. 33 e<t. tofuII- 

mMIixl JilnoMl. l-iree pfefkLre II. OP TudC ■ 
T'l M. E.ill - I'ji [Liei u d ■ U r L‘ . L Bui::-] Ly 1 1 o r J i .1 - 

1 k-1 Fil, tilt WbuL tluyliEr flL. Hun. dr.1nr.ln. 

Tjmjl 

it ; st sinir af-piREi Ill's slT-atid tiit-Jli-iny 
Tin ol sunk. CAniatiu im ti GW aid- 

rilftJOThEll lll*lt> TE-FlIbclxH Mil I 'J 1 mill III,- 
lILin. I^Rtl Tor h™>f Hit, 1ft! HHl'MllL 
mint miiiTfi tirtuiLc*. Hi Hhi !L2iL 

Hjnwt. Mam 


FEIlSoNAL 


VOQA. iK'IULl hK-kir DlldEE Irj-mur. HI- 
I i. 1 : ! u ..■ 3 hr. 31 hnln L 1 ■ i ! 1 1 1 ■ ! ■ . ' r : , L 1 j r r I . '-T 

33uEldl li O. E-IiE-tlcm. 

Seas, |J- HBaB KD M*n Dm son knw cIilL 
i solution. oT |i.i III !■ II, pJU|>t.-ijr jirrpaml 

Ifld Mini, I n-lll |i:->IMiyly y r 1 1 .... |ii L |r i y Ij - 
Ih-biI? Ad ■■Luuml ln| (dpI-EIUEnt. Out iTtrfl. 
Per riitiirt inTriuntlon write* Fred iirtEni, 

'il' ! orh INni. ITIiLcH h. ID. 

JlAIL Us wit dlwirdf:l le-welry, gedd 
ereiai and belie—; wiLrhw. dlstiwds, 
ellfir. plitlnum. M pot -ppemptlr EiaLletl 
Clftbdd iMlurnnl It aftrrr n* In 'm:J. Fnllad 
urnlts HmelLlEr lYurkd (Thu Hid !UI labia}. 
Cl'riit. It. Clllrp-W. 


NATE! |i. (ID Veufl? oil rtMr lilades. lu- 
re-: iulI'm il. t:hui. Kiln, JIT yr. 

1 : 1 1 r 1 1 3 I ■. . I^ 8 .."* 1 1 ! I * ' I - 1 1 * " ■ i 

l'lKt'C'lllP A l.i 1 1 h j-Mih r pnmnf. nn- 

ILailbcii, Kn»r liooElJi xvrut® Dui eo. 
nealf rt m, Maas. 

lOli irtTTTty'D Ewrrtsl Folifcr Im. 

^tHE|IUliril. :-fi k HuLlirEOED ALlIIleii. | 1 lj- 
Iciia Jtparli. FJirlih. 

'■TTHJhV Tp Ha Walk"— OLm LoialUaMo 
liratlli siItIiii, inisEE-n IiuiilL-lxI. ill lioillll 
■ j 1 1 f -I r| r-n i — $1.01 imtuabd. 1 :S r , L-.y 1 * 1 r 

lll'lf , Kj.-nriMM, >i V . 

Tl AM H< I 'FF Ttelije eiulp... ru m 1 1 1 ul + 1 y 

?ure>I. with ms* hnnoloss treitimint. (ho lln-- 
i , E L:ie rriLenCi uSl-1 'Fi.iv 1 aim: luir be 
Fora lt J i (ofi Jill, Why If* 1 1 ■ 1 1 1 ! Tm A 

iiounH &nl rtpw Ivi3e. Knrlndc tl.oo. Sbai’ 
r y i e I’ mi li -L It IiuL any aitliTuilOrii ri nulti. 
Ilsifin Id. <il -iiiiim M3.. IrEinKUw, S. J. 

II V; 1 ■•. ■ I'i I *.:: E.mitimA n il » naimflntao 

infill., i hr 7-tn’la. IE~k iMr-nto. i.'l.i .* . *.. 

ABTRQ3.IK1T MTrra :l blmprliiL nf nnc'i 
Sllfti I liar af|l| ho et riawt aislilrnrF whop 
in) : In.! ln--irti!M droll I i-t-s. WrllE far lll- 
ej iture-. (lu lll&jj-. B m. awr, BtTEJildia. Qitlf. 

IER’DW Tout TuIuk. Tout ctoinhlr por« 
iiiznl .1 .tnili.E lr.il IliriraaL. — IE :■ ti f f e iiLjct*. 

kniplokhonl. Iivo. nr ri I nee. olo. BIm iilrth* 

ilala. I'lj 'Mr uy-J uOrLiHa irlirit ilEtlTenB- 

Ceoup-lEti -3 r : m r a - a I l- n at in-nee boils. Tliur- 

1 FT iLllC.in'rKTl Cm mill i-.r Lri. T.-.l 
lirr-flrklimi Err mu Tear Stie. ajnm ot iL*ni|s*. 

i-pit iM hirthHiip. a. ^(EnuTE-r ]tpji 
ns. jury MrdlnB. M J7 


qriT TohOTLi. Cher ™.Bi|0 liK40tEd 

3 n |inr E ■ 3 rr ninlj imiler i:nr rid-p-t diiLr- 
jiilrfi ba i. r I ■ ai*rmn* i~. I*. I r y mr rl^pnSLra 

thyrlsu. rlkin. muiA, rim. WrUr for lull 
1F.UD ipfiimoirt and elv< EL « (till sit our 
rlelL aui i eitn Co.. XI t. ItilLlP io re. jJd, 

ISTEBlQIt TS'jLI .lttnl stSiiL Ll a TjLlllMr 
tieit Tfiot reirSnt ill (ha imslarn miUmti 
ilf jtEEiLIe: ttlJI 1 n a I hi □ i i Ll. Plietleal WtiEkf 
Inf; lariTuctlnu. For both pltla ini dmn- 
(Iio IlnlshH- pre. iIthp ill a*r*i. Illui- 
tfiLiil. nollte-Fpil to TOiir de-OT C. D. [>. 
SltislF pas* p :d tii i ■ o XL ond poTnca. f'ap- 

uliT S.inrh|ELli-L TVfi^ Hnsm ioir *M E. 
fhiorli Fit.. CTileieo. 


MIM(t.UANEISU9 


T.vTTl'SlM sn. l.vir*. With Sir nulflLi. 
NPP'L Ear r|pgt)Tv — UlET aarlalcL Mftkl. 

IlniiEei. .HiT S) sum. l*rotl . i.jiL!e- B. I. 

TUlt>BI-UKl,ha [.[ KHh. IMili; TThreli 
IlDU. Ip-ally u 1 1 1 ... I ■ IJ.oij m.'i ini I t.Ifji-Ih 
s if* p*rfi tinaifitr Hr] HinhinR ii'ilL- 
ralnr |:..l.l|l, E^Vfl-1 'd NW lilt. UdHtl Y. 
Urlllan. 01 13 LlndelL Hlpfl., at. Insa ls. Mo. 

UUILD □oroRr door eposur. Hidlu eun- 
Irulled FeolL ear. Tn*i* Mail iirLnlu | Lull, 

1 1 1 Jt j r u Lj r*> frzLi blml|.:l.riiE. 3-ifc*k 1 L -1 i .1 1 1 , 
f3UaaL J _M3 ; ______ 

Ta- dmr rjrltFiai*. famSn. 

Pll'p i.l.i'.-S Villi I M'SilT-iLlOlld fEtO. Lvoflirv, 
nii Jlatn. lVorlo. 311 Ihl. Ii 

ttret! You lk! Blit Ilea. 1. 51 in, 
Cleiiilie* frru. 1.liiLnbrllf * Mi.l-ir i.,t lliueo. 

il kl hut MM. Jtijw HEdfrmL llktL 

AYI.l7i:U3t Catt*onLkli — Earn ISlHhdkT 
filial* tLii*, r-a|i>Lnd rarliHina tor F-i ■ Fit a 1 r r F- 
3Jd Hir.dlral#. jh m If. VCLir 

LUARN TaLlOi-lsr lllltturtbili r j ! iin^ut 
ill ~sf* Ytlltfr Tin | Ylaln yinrriilh, Y.i 
j a 1 . 1 - j L >. t * I ■ .it 1 J 1 d 1 1 ■; ,iniF bfiToF* mil: pcriiLra- 
lions jeiiL paelpatM 1o oil piEti ar LIie world. 
IliFiklata Im Halit? Red*. Cn. . BAIT Itar- 

f patrwi ,1*?.. Illllrap p.. K*t*h| |;|ip-J ] Ain. 

I' 3 L T S”T Mlpna, plrLuraa Dll Pout prm. 

Itpo or st ltd Inert, iiinoltd He. aLriley, 
1534 W, YlaUi, FllirlDalirM, 111: in 
TATMUJlNir Chitiirj, lunpllas. 'llliMtEWIcd 
Hit ITtr. rl 't' e'itrri. r ' yid Piii-tn i»- IWr*t1 L 
i.'.'.HH Pa 3d Eta HtHdbti. IbmcL*. Rro 

i^ liirijlf CH-.r-lfcT .VtTirtLHinFii^ m pa-fl I II 

OETTI if>OH Si-rij fftr r-.-triiMic r.iLk-f 
thtni i>L Jtar *i™mil -arlih ai l $f creit h* 
li’-ik JnaL m ;ui|i| illii’ 3 by Stfiimlar Y.lprhan.ln, 
Tills Eorleahlp mrsrlsppfl|j| pip only fjmhhei 

1 1 r r ■ L-. OT tilr*S Inr IniO l::i| ]0|in|ar BTaMl 

for aroiy inua or Lit* j*lt. h* die (Eros 
rwnolfte Ir.'.irurtien rtr maklu tit* dhh. 
hit oqutpcienL it eery iiualL «jt. 33a 
i»iirs and *3Q lllu'l ntlmr. Stiid tod ir is 
I ■Hil il IclL uf UifllLa anil rarlfcespnpl. far 
fall ond winter iport o. r lb.uslaiti. Mo:b.*l 
jf^Lpilrt apiirhrr* far f". or trLIL tt unt 
Cl. D. D. tii LOT id- be a a In |f ft. Ulmalr 
air Doslnaii *hn dolleeKd. Fupulao &[*- 
rTi*n3ri Frew, pfewn jjnj. HU Lit i* OnLitJo 
flL r i’ll Iriqi. 



Positions Open 


llOTEIJl, Ttatninon.lj, e'.iibr nputment hodrli. finitAtulj. laBlItui 
lions, *iii.[i., MhiuolA Htfl i::ilU*iios ovorYTVhoro oitlllne: fnr cnoliitdl 
HU. TYtillinalnbi nf blRb-rLifsa |Mi:.ltb,*lih iu y I ulliiftcr, Audi 01013 1 
Massojear, ."StnwLi il. I(rwniL t'kck, A *f ,- s L j Islmid-ir osmJ many oclior 
LBipohuit pwltloiH pn tl net CJ.UOO to iT.rJMt n yenr. unn a.nhui,ili'. 
T,-**i ri e ana hi III.* a di.l'.isx' srnrsh. nE >TH# IlimilA 1 . At'AHTMKVT 
nOTFlAc. Cl -l.il IN AN 1 3 iMLTmmnNSd Iralnn H ii| EL LIiIh ithe 1 , 
3r*ity|i Mart jpou it rolottm up to 12, ^(HV i Y'c&r. wlU llvinn onru 
liiil'.Jtrd. At osy timr* ttwo iirg OTrr LCCO [h::,ieIi. jj opon. 


PnrTimia P.Eparianra T' r i> - r-i I X:pn#f***fl.ai , jf 
OUBlIfy fnr 1 fA-iKnOElOE, WO:l-|i:il'L i*s*ltl di — Il jE 1 , i:Ifi::i:.I ChOPlil IE 
]'Ioe 3 :uli|it.H ttir* tralnlnff to yiiur tfoaIh. TAwih-ttsilbH) Jiion «r iHKb 


yivjne: anil aiatiiM* udn wtnnony mui pii A inxwi nriul* foIiOifI 

BdimElian, 1 1 1 in C jrrrlr R lhmI illiFyil 7 *rp|nliiR. q U , 1 1 1 fl r* j.*mj 1 '■ I * Lriln 


Tim |q naur apart t3me and put you In ro'jr.'i with, hiz pppartimii fH 

nil «l jrair tninhu LnJrr il«- ju-< « ul ■■^■lun »l r I . r* . • ■! ntva pu ip- 

Prirr-n MiAUdlU' Cc-iriiJlhrr hj inHH MO krirli I h liaUH kiitil Lkri HfiLud SlllPI. D IT 


#-#rirp 

Fiiil n'u)iTi 
Of ■ L JL k lmaaiL, 


TT-atTfFl bp 1 Irk^ ■■« LHrtn ninillU. 
r--i H"4 c. “Tf-?ir Ht* 


-in 




Ik" -hi r»a n 4 **r pew b 4 ihw pH«hJpI i^n’ilwu. 


■■FREE IBOOK COUPO^- 


f-wrlii Hirtnl T rnCnLni!. Sl'SithiIk, j 

M.-W 1 H -1 BL 3 H 5 _ WAi-liln .rina. D, C. 

Rfhnl ™ -ulllmH ri-J ■ r a I -r^i rl-a P’ma; I»--D3 k *T<Twr H ^ I T " i+HUOd 1 

Irf p.-... (Vr-^D. I. iw fc | r,C P>-3. 


MhM... 

Ml 


II '-Su-h ■ I I- ■ • a a 





There's Quicker, Bigger 
MONEY for TOU -in 

POULTRY 


Earn $2 r QQ0 to $5,000 a Year or 
Have a Business of Your Own 1 . 


Spar. Tima s* Full flm» 
v&v Can Cailf lri Bid 

No mttttr <htT* vma IIt-p — 
altr. tiuTii eir riHaiitty — « 
wbnt toll at? so v. m-r 

prnveil w| 3 | lec-ura 

i-u if e-ueoet* tliht ftvim Elia 

r^a, n *: 11 si Led r 

An: il ViU irJv«Hi 1 * ilMl S’"-' 

Sfr t btatk-l*. It *h*D If-.* Efl 

r rak a f rjp I Y£| r i-| rr drarnl ti . i n I— 

t hp»ll I'MC'Trt! ie«i*Ti Wtai 3 B n 
1H ftp- ' 6l-.H-Q.Jl 

I can ri- I'-r irM. 


S? 


piy or a. I: Lildy iiruPtAl 
1 . 1 yoosr iiift-iE — ’.im FnutLry iDduitry 
oCa* ynu iemm iliari *uy ot&rr. 
Tharu'P » ahtsrkM* -nf p*MjltfT ITifEil* 
□ ud nti — a .’hFioliAP *ir ti-Filiied 
pnu3trjrnian. I S trnln tpu pulekty 
ojt lipme - to fin d rfjofi jets In 
try be.] nur FREE RtiidcntW F«n- 
uliij Audit rsiiut. dSlIiijlLFyeiiJIf td mil.' I 

FUCE Booh SliOWf Way ** 
Big p»y md BIG Fronts 

hla.ll aniJTiim iwlnor lYttiAV 
—for 331T UUt NEW JfREE 
EVaak. "3ia»- tn Kolia SNaullry 
brer Fiant.’' J-fy fortT ynm 
of tijiorloaofi irt* yiioia. Th t- 
S’ n li It ry I pa 'dairy 
ne*«ls Y r OTT. Y |*:JJ p.timL 

HSulTTr™ rcT m 


NATIONAL PCULTflT IN J TITIPTE, P*pl, 41 1 -t 
Wishingtop, O.C, Au’m MJrrH ■- Limem, Prn. 

t>M.T Mr. Lantr.n; iirntf win tout FREE! Pwt. "Jims so Jlthiir 
yemlr,'*. /or ErojtU." E w*n( (■> IMinW rmwo Bt«ut tay 'TPM"-- 
EJunlAy -us nmlo $2,000 to Ed.CXfU- n ya*r. hc*l» ar lull time. 


- Kuna , . , r r . . 

V 

5 Atittrev . . . . . 
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A COLLEGE EDUCATION 

for men who think 
they can’t afford one! 



fit' college lrtti n<ni at half rite! usual expense 
. . . ami iri a fraction of the usual time. The 
coupon fells how. Mail it\ if ymi want oiit^ 
Standing wJuc in college training. 


I'lliH Jt’KHr, a- m vrr btfnre, men, nrr- eoibb L* ],xik far rt*I value 
itl -'ll ■■■ ;:■!! M'i -1 -i. :i >■ e! I !!■■■ i ... : : 

t iiH .1 Ji-yyra i-iln-vLijLini. But iLei' will diliy twulaildv 

totlwnr umbilion to lx- collrgr: li.iishhI TJii'v will co wl^ns 
tuition I* ]imt , , . *']|flnri e j i m ctH, or nn. HliMAtlon ifl Yuek- 
l^iM<ini r wlw n 1 I i 1 1 1 ■■ ■ Iism bit'll eut cm a rtiliiiirjijin. 

For n«B|! . . . Chiotga T c-cli -will br the itiiwcf 

i'hlthiK.i ' J’l-i-h in i.-^l [j ■I’-W ■ i - 1 1 • I .• i ” i " -.1 i'Lim.'I Inr in- ii "I,., i.r:- 

kbur! 'Hi funclt- un-J 1 inie- . . . but iutnn till ambition. For Li re 
jroii rnn * ecillrgc trniwa In Bl.niur poekcthimJ; , , , lrniii- 
■I 4 c I but uflen- witwl Hmlitv Luc far monry ilIuJ tiniu Lnv cried. 

3 Y«ir Digrtt Counri -1 and 4 v«*-r 

Dlpfami tcureet-alio ibofTer -sauries 

A ii-jleI ::l\ In. I trim At 1/ S If-.^-ii recti. Jntl f»n Ihotiiif Dollrpo 

'r:l-III.H| (n If-tK line . j , lUMl Tfilll Hilly llull ||4 UMUJ u mi 

3 ' tM.r 111 HrnflliL|l. FndldV'-irLniB.. Ar£li It-rcEu i-e 

uilli r. jl"l.K i 3 L-hC. L . j mill J- i i"i r I 3 .i.[il-:i mu C^iUi^ch. unjit i tn 
■nn-nlli cumin. Im. Tllliil. 'ri It Tilt- : ."in-r- Mu. I I -n.- n i : ; ■ | 

■■Ttiini.ri i. iiisc« j-i'u t (fi jw« r.. iinl-h, VniiHminiintt el nil* 

nkbtdi N® »KU<sirv MltJortB hnne t«D^:ierJri«tl, 
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Where the Leaders Learned 
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dir sell no I for initruclipn, satisfy yourself as to 

i Li. &ljnd trig and responiibility. 

At the Von HoFfmanfi Air College you get a 
red! thorough course in the. Principle^ of 
Flight, the Theory dF Flight, Principle? of Con- 
ilruclion, iViriiicrirtls- of Conttructron, Engine 
Instruments, Flying Instruments, Maintenance 
und Repair of Motors, Aero Dynamic!, Aerology, 
Aerostats — all about aviation. 

Most Von Hoffmann student! come to us -on 
the recommendation of successful Von Hoff- 
mann graduates — present air leaders in this ffve 
hundred million dollar industry. 

V<m Hoffmann Air Coi e-ge is one of the 
oldest ui-d most successful in ihe country, with 
the highest possible Government -rating as 
Transport, Limited Commercial, Private Pilot, 
Ground and Flying. 
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irmen }eap 

As Bombs Burst 


T’WO aviators about a mile high. Be- 
1 neath 1 1 ! i :■ wing's of their lighi bombing 
plane tlaflgled two live bombs, the ex- 
ploding fcevs already pulled r but tlie 
bo mbs. fouled on the release mechanism 
wailing for a tittle jostle or Jar to rend 
111 c sky with a terrific explosion. This 
was the situation that confronted tw r O 
army aviators near Langley field, Va,, 
ill is .spring. 

Tlie two aviators were engaged in prac- 
tice with live bombs. They were a part 
of a formation which w a s- dropping pat- 
terns of bombs upon a ground target. 
Eight twenty-fir e-pound bombs- were car- 
ried h on cat h the wings of the fast light 

A 


Ckh&i* 


■V'r. 



bombing planes. The bombs were being 
dropped one fit a lime. On l be fourth 
trip over the target, the bomber in the 
back seat, who was a major of coast ar- 
tillery taking a course in aerial tactics, 
noticed that no bomb fell afrer the re- 
leasing handle was pulled. 

This was no cause for alarm because 
often bombers fail to give the release 
handle the right kind of a jerk and the 
remedy is to fly over the target again find 
pull thy handle. Also in order to catch 
up with the number of bombs per trip, 
two yanks are usually given on the bomb 
handle for the release of two bombs, 
his is what the major bad done. 
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ported, so sensitive are they, And that the 
slightest scratch will cause them to ex- 
plode and take off a hand, leg or head. 
They knew (hat at any moment those two 
bomlis might bounce together and jar the 
capsules of fulminate in the tails of the 
bombs, which were loaded whit the vio- 
lent explosive T.N.T. 

The aviators would have 
taken to their parachutes at 
t he v cry m o in e n t lb ey sa w 
their predicament if they had 
been over water or unsettled 
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Again no bombs dropped and the pilot, 
an army captain, became concerned. The 
observer anti pilot began to investigate, 
By looking under the edge of the lower 
Felt wing they saw a sight which made 
them turn pale. There were the two 
bombs with their safety wires pulled out, 
fouled oil the release mechanism. They 
were dangling and jostling against each 
other playfully with each rocking move- 
ment of the plane. 

Both of these officers knew all about 
the "insides" of the bomhs. They knew 
tli.it the little caps of mercury fulminate 
had to be carried wrapped in heavy but 
soft cotton, bundles when they were trails- 


country. But they were over thickly set- 
tled territory, and the bombs might Elave 
wiped out a small village when the plane 
fell. The pilot decided he had to get the 
plane over water or a pFace where no- 
body lived Eieiore turning it loose, He 
motioned for the passenger, the major oi 
artillery, to J T>ai1 out- ,h The major climbed 
unsteadily to the edge of the rear cockpit 
and after a glance at the swinging bombs, 
dived into mid-air. 

Then the pilot gently turned the nose 
of the "death plane" toward the James 
river. Here was a broad expanse of wa- 
ter fairly free of shipping and this would 
be tlie best place to unload the plane and 
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bombs, With tlm nose of the jKine poml- 
ed to a wide empty space in the river, he 
^'cul the gun" and climbed gingerly to ihe 
wing o f [lie machine, lie jumped and 
gave Eiiiilself a 11 1 0 rig CCtim" before pull- 
ing the parachute rip cOr-cL 

But no sooner had the captain pulled 
hi s tip cord and started Ids slow descent 
than the shy was rent with a terrible ex- 
plosion. The pilot, was rocked by the 
heavy atmospheric waves, hilt landed safe- 
ly hi a plowed field. 

This is the first case in aviation so far 
ns available records show, in which an 
accident of exactly this sort has, occurred. 
Planes have been reported blowing up in 
mid-air from their load of bombs and 
planes have been destroyed after landing 
with bombs. Rut bombs bursting after 
t he passengers left the plane in mid-air is 
something pew in military aviation. 
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PHOTOSTAT CAMERA IN FOLDER 
MAKES COPIES OF RECORDS , 

Doing the work of an expensive photo- 
stat camera, a light-sensitive plate con- 
tained in a small folder produces a photo- 
graphic copy of any record or document 
simply by exposure jo light for a -few 
seconds. This substitute for the costly 
photostat outfit may he obtained in the 
folder, in which form it is convenient for 
carrying, or in a rigid frame. In making 
a picture, it is only necessary to place a 
film for the exposure beneath the paper 
to be copied, press the light-sensitive 
on the two sheets and expose to any 
source. Thu finishing is done in the 
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Douumcrir Wriu-rn i;i Scent Some 

It It Ont ut t:ie Oldest P.i-i. i.:-:i in 

Some 6,001) years ago King Entente na ^ 
nf Lngaah Look hL chisel in hand, and 
wrote a letter on stone telling a liitliert?? - 
unknown story of a David and Jonathan J ^ 
friendship which existed between two o 
the world's oldest kings. This stone let- 
re r was brought to this country an 
now Is in the bands of a Chicago coll 
tor. It resembles a big ipihe and the fig- 
ures arc in Sumerian, an ancient Baby- 
lonian language. 

LAST OF CHEMICAL ELEMENTS 
.qa FOUND BY ANALYSIS Vf- 

a method of diem leal analysis so cv, 
Ue that it can recognize one part in-J 
100,000.000,000 of water, scientists oLALl- . 
ianu Poly technic Institute believe they 
ha vHkttUVil Tie o' tieTemdm i n g u n k n own 
Chemical element, number eighty- five, 
Ninely-two elements now form the com- 
pleted list, nud tFie new element, the 
eighty -fifth when they are arranged in the 
mder of .weights of their atoms, |s a fam 
ily relative of iodine and has be< n 
in seawater, potassium bromide 
number of well-known minerals 
not yet been separated but til & 
its are attempting to make a p 
cent ration of the element from 
sand and thus iso laic it. 
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dition but were in the 
same direction. It was. 
also found the pianist 
does not strike elEI the 
notes of a chord at the 
same instant, the inter- 
val ranging up to about 
one- third of a second be- 
tween flic striking of the 
first and fast note. 


ANOTHER DROUTH 
THIS YEAR? 


---V 

It^S lW-Hi 


Bridge iivti O'jrfcv aF A r >Mis B River: it'ie 1-hi 1 nurneat 

Bisilge, Town hip. 1.0:3 K«-i Above Uie 'Chum Flocv 

WORLD'S HIGHEST BRIDGE OPEN 
TO TRAFFIC JN WEST 


Spanning the Roval Gorge c f the Ar- 
kansas river, tlie worlds luylleiT suspen- 
sion bridge recently was completed and 
opened to traffic. It is 1 .053 feet above 
the door of the chasm and serves as an 
approach to several recent additions of 
the new national park of Colorado. 


Will there be another 
drouth this year? This 
question has been raised 
by a study of w r eatEler 
sequences in Baltimore 
during the past U3 years' 
by Jo It 1 1 K. Weeks, j n»- 
tcorolHjp|Tsr""XH a gener- 
al rule, lie found that a 
summer ivith rainfall of 
i|«st Su5p«nt>iisn less tli an seven inches in 
Baltimore, compared 
wills the average of about 1 2.77 inches, is 
followed the next summer with rainfall 
less than normal tcsi times out of eleven. 
Three limes out of four the rainfall the 
nexF year is three inches or snore below' 
tlie summer normal, and six times out of 
eleven, it is five inches or more below 
normal. The driest sunituer on record, 
which occurred in 1&G9, was followed by 
a very hot summer with rainfall less than 
half the normal! 


r the normal! 
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NO PIANIST KEEPS EXACT TIME 

CAMERA STUDY SHOWS 'fc OIL PAD ON RATTERY TERMINAL 


K 


i 


Although lie may be a shilled musician, 

Vim pianist plays in strict time, even when** 
— Jie tries lo do so. '['Ids is otie of the facts t 
disclosed by a piano camera which gives 
a record Ot the exact time at which each 
note is struck, the tim? it is released, its 
intensity, and also the movements of the. 
damper pedal, It was found that each 
lulled pianifit tested by the instrument 
nefly e ft characteristic interpretation of any 
Jpalticulur com position, and tint, whcjrJ 
’^repeated, the second rendition was ah’s 
~?ways strikingly like the first. The v aria- 
s' ions in time were shown when the ar- 
. ^1 h 


ELIMINATES CORROSION 


^j^iists tried to play in time with a metro-? The 
'■^’rTnomc's even heats, The deviations iron 
time were smaller than in the artistic r 




To avoid corrosion of automohilc-hat- 
irts impregnated with 
oil are now pro- 
vided for the con- 
nections. The pads 
are at ta cited by 
brass snaps and 
is added every 
moot h s, 
motor oil 
used in cold 
weather and heavy 
oil in the summer, 
pads keep the terminals 
deal I asrtfhe oil prevents corrosive 
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BUSHMEN KEEP WATER 
IN Q ST RICH EGGS FOR 
i, DRY SEASON Q /(W 

Bushmen vv li o live in tin: ill'jl 
country of South Africa obtain 
their water supply in tbe dry sea- 
son from ostricEl eggs buried deep 
in ike sand. The eggs are gath- 
ered ft ml Ike' inside of each care- 
fully removed through a hoie 
w i t h n ll t b r e ; l k i n g t Ea c s 1 l e 1 
Tliese Hollow shells are filled with 
water during the rainy season, 
the eggs are .Scaled with a chunk 
of clay and then are Fumed. 

When tile dry season arrives. Ike 
natives simply dig up the eggs 
anti break them opeii^^ 

ALUMINUM KITE WILL 

stand hard knocks 

Withstanding many more hard 
knocks then the ordinary paper 
kite, One that is made of alumi- 
num almost as light in weight 
and as thin as paper Es no w being offered. 
!t can land in a tree with little injury 
■since a dent or two can be straightened 
out quickly. The aluminum kite requires 
bni ;i fair breeze and only n trifie more 
velocity to put it up tFian the ^ordinary 
paper variety. 


Portable Drteitari Developed loi Japanese Army 
at the Approach of Enemy Plains 


— — 


They Warn 
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JAPAN PREPARES TO REPEL 
ATTACKS FROM AIR 

japan is engaged hi modernizing its 
army and among the latest military equip- 
ment provided arc portable airplane de- 
ice tors in minted on light tracks. These 
detectors, capable of locating enemy air- 
craft, and warning of tlivir approach, Ore 
in ibe form of huge horns that taper to 
a point at one end, and look like the lourl 
speakers employed for outdoor gather- 
ings in this country. 


AIR AND PAPER INSULATION _ 
SUGGESTED FOR ICE BOXES U- / 

Sheets of paper with a one-tenth inch 
air space between them may make a more X ^ 
-ait isfaclnry insulation for the walls of £ 
ice hoses than solid hoards, This is tad i- ^ 
rated in a report to the American society 1 ^ ^ 
of Tf iV L/xf-TN i i n irj -n gi nee r s TTlFTtleaT 111- ^ u 
sedating malerisS’ wdltld be not Ring hut ^ xJ 
air if it transmitted heat by conduction 5 t 
alone, but radiation and convection enter 
into lilt? problem, and the net insulating ' ^ 


Kile Mirl< cl Tliir. Aljnti.RL.ir Sliced. Wliich Cm 
Stand Mart Kr.c: ks Thin. Ordinary Piptr Kind 






effect i^ poor. It has been found that 
paper reduces convection and tftdia.lEoiP*^ 
without i n ere ng nd u ctiym very. i^luch. 
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&iiv«n Feet ar.rt Weigh* 1)J Pounds 

HOUND OVER SEVEN FEET TALL 
IS PLAYMATE OF MAN 


~ n r ]7e~Oti!TTfciii:i man has as a playmate 
a dog ill at stands seven feet nine inches 
tali when reared on bin Hirtd He is 

’"'R 64111 Wolf,” an Irish wolfhound weigh- 
ing 1 71 pounds, and his roaster's yoim^ 
daughter rides him hare bach like a pony, 
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INDIAN PLANTS POINT THE WAY 
^ TO NEW FOOD SOURCES 

Experiments are being conducted by 
the department i roots , 

herbs anti Imths which the Indians once 
used for food, but which have never been 
cultivated by the white man. The tests 
are in line with a plan lo investigate the 
Intent resources of uncultivated plants 
indigenous to the U tided States, and sci- 
entists are already convinced that many 
of these Indian plant* contain valuable 
constituents which have been overlooked 
by the present- day civilization. Among 
the interesting plants which have been 
Studied and hear possibilities- for future 
cultivation are the prairie potato, which 
haji a t hick skin and is less susceptible to 


AERIAL LIFEBOAT TO ANSWER 
1 /0OH 503 LAND OR SEA 


Tn speed aid to aircraft and ships in dis- 
tress at -.ea, or to locate troubled vessels, 
the Santa Mon ica, Cal i f coast guard has 
added a 21- horsepower amphibian plane 

to its e^uip-ment- 'The biff craft lias demon- 
strated its ability to take off from and 
land in rough water. Coupled with its 
speed of 1-H) mites an hour, its seaworthi- 
ness is expected to make it a valuable ad- 
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MUFFLERS FOR PLANE ENGINES 
JO REDUCE NOISE 


Q-ist 

Experiments arc being made by gov- 
ernment engineers that may effect a con- 
siderable reduction in the noise made by 
air]) lane engines through the use of spe- 
cial mufflers, somewhat like those with 
winch auto mobiles are equipped. A iWO- 
horse power V-type eight -cylinder engine 
has been installed on a test stand and va- 
rious types oS mufflers are being tried 
with it, Precision instruments record 
both the intensity of noise and the loss of 
power, if any, with each kind of muffler 
tested. It is hoped that a muffler may he 
found which will eliminate much of the 
engine noise without greatly diminishing 
power output. 
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inject injury than the common variety 
wild licorice, whicFi contains the active 
principle of licorice used in candies, and 
camas, used by the Indians for making a 
sweet sirup. 
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PloodUghieil FMRneifl «>i the "'Kmpre**, df Bri(ilB" WhJsli 64f¥f aa Mobile Btatana for ALfptkiua IN Ships* 
They Arc Yilabln lu tf.‘iL|::i for Thirty Milti HrnE lej Fltittbi Fifty Mal#w 


FUNNELS OF SHIP ILLUMINATED 
AS BEACON FOR PLANES 


Towering funnels of ocean liners- now 
are being floodlighted at night 10 serve 
as beacons for seagoing aircraft and also 
for other ships. The stacks of the ''' fl rn - 
press of Britain” have been ilfuminatcd. 


Birds assimilate more of what they eat 
than mum. muls, their blood carries a liigE]- 
er number of red corpuscles, and their 
breathing apparatus operates as the wings, 
arc moved, so they arc far less libel y to 
tire than &»v mammal. 


and tlfcsE'inObile beacons can be seen for 
thirty miles, being visible more tfjan an 
hour before the vessel itself comes into 
view. The reflection against a low ceiling 
at night can be seen even farther, ami 
flyers 3 ,Ofl0 feet u p can nsc the funnels 
as a guide fifty miles away. 


BIRDS EXCEL MAN’S AIRPLANES 
AS E F FIC I ENT FLY EES A ? 


Q- 


H ESIT AT! NG HANDG QLF P LAY ED . 
WITH LOADED BALLS Q ^ / 

Hesitating baud golf, a variation oL" 
golf and marbles that Es winning favor, 
seems a contradiction to the adage that 
Esc who hesitates is lost. Hesitating is 
part of the sport, and the balls that are 
used are loaded with shot to make them 
pause, The game itself is sum pie, .All that 
r a is necessary is a hollow rubber ball loacl- 
P ■ cd with shol. anti nine approaches made 


Birds are slid more efficient flyers than 
any airplane designed by man. They have 
better streamlining rand get more mileage 
out oi a unit of energy than any airplane 
now in existence or likely to be built. 
Birds bare so reduced the weight of other 
body parts that, they can devote from oite- 
si.vtlt to one-half their total weight to the 
dying muscles. Tit the pigeon, these mus- 
cles weigh ns much as all other parts ok" 
the bird combined. The streamlining of 
the body s moot Its out hollows and irreg- 
ularities with almost weightless feathers. 
Many flying birds tuck up their feet like 
planes with retractable landing gear, and 
those too lone-legged to do so, trail llie^e 


Hind Gold Play»U 
iwiih- Hall* L-naded 
with Shot 


members (W) decrease wind resistance. _ 
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of cardboard with a receptacle for tbs 
bull near tbc tup. The object is to roll the 
loaded ball into the bull's-eye, but the 
feiii is made difficult by the inclined plane 
lip which the ball tup st be propelled. 
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ARMY of unpaid actors dance, s in p; 
t| cavort Ell theaters throughout 
civilized world every night, perform' 
superhuman feats tliat bring forth 
and laughter. 

Their seven-mi 11 ute performance costs 
$30,1 KK> and weeks of labor on the 
of lOO people. 

These robot actors have divert birth to 
industry capitalized it 54,000,000, and 
huast 100,000,000 followers all aver 
are flesh less actors but 
them life. In a breaki- 
ng shift of scenes, rhe hero swings a 
lariat and lasso? a running locomotive; 
in an auto race lie makes Colonel Camp- 
hell’s roaring "Bluebird" look like a snail ; 
sailing an airship through tile sky, he 
wipes his brow with the Moon as a hand- 
kerchief, and commandeers Mars to pro- 
tect him from the sun's rays: wifll one 
stroke, he slays the great dragon, and in 
die nest stroke conquers the vicious oc- 
topus. 

Animated cartooning is a la and -marie 
industry ; every detail of ihe action must 
he drawn out laboriously |w artists. Frot 

s ) l i <u£e 


sivteert to twenty-four drawings are nee- 
essary to complete one action such as the 
winking of an eve or (he throwing of a 
rope, and from 8,000 to 10,000 drawings 
are necessary for a seven-minute reel. 

Rm invention 1ms recently come to ihe 
aid of art and will soon make the animat' 
ed-carloon movies more wonderful to be- 
hold, more breath-taking and more awe- 
inspiring, A long painstaking search to 
find a me thud of creating synthetic sounds 
on fitm has recently been rewarded by a 
patent to the Fleischer studios, which 
supplies Paramount with one ‘’talkartoon" 
each week. 

The method is really a system of “fin- 
gerprinting" sounds, whether they be 
made by voice or by mechanical device, 
By first making sound tracks oF all the 
tetters in the alphabet, then combining 
these sounds inLo words, it has been pos- 
sible to create characteristic patterns for 
letters, words, musical notes, and other 
specialized sounds. Synthetic dialogue 
and synthetic music can now be inserted 
at precise places In a film, so as to carry 
out tliii storv. 
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the Movies 


The artist with his pen an (3 brush 
and magnifying glass enters into the 
scheme. By magnifying the sound 
irfich of a given voice, the artist is 
enabled to reproduce ail Or any part 
of it by copying the horizontal lines 
and shadings. The drawing can he 
reduced optically and printed photo- 
graphically on a film sound tract. So, 
by dispensing with paid entertainers, 
costly orchestras, studios and elabo- 
rate machinery, the (flit art no it pro- 
ducers can economize on Overhead. 

For example, an artist will be aide 
to examine a photographic sound 
track made by any individual, and 
create therefrom either dialogue or 
vocal music. In a new series of ex- 
periments now tinder way, the re- 
search staff hopes to develop a meth- 
od of making to order any in St ru- 
men tali or vocal music, in solo or ot- 
cheatraE form. When filmed and 
sound-tracked, the scries of drawings 
would he ready for the projector. 

When the moving picture was in 
its pre-sOLtlid days, the whole animat- 
ed -cartoon industry might have been 
purchased for a mere $250,000. Spec- 
tators were inclined to regard such 
entertainment as a form of moving- 
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p r H>f] u c i n g cost is re- 
duce * I p rppo ri inn a \ el v , 

Hence we find film fun- 
n its pro gre ssirj? svr iftly 
a ltd offering manifold 
opportunities for man's 
imaging linn, i'lie ordi- 
nary photograpliic cam- 
era can reveal only the 
external activities oi 
man. The animated mov- 
ies attempt to filni whal 
gne? firs inside the brain. 
In lire short career and 
in the success of tins 
new industry, its. back- 


Aocvt. Tv|j.1i,-h] Tjjlkin i -'CirtOSfl Kighl. 4r, 

Animator Tirnjr.R ihi- Action in tint M'jiic 

picture trickery. But with tli.e aid of 
sound, the hand-made movies achieved a 
lingo popularity. They appeal alike to the 
Chinese coolie and Alaskan Indian, But 
sound multiplied production costs Jo the 
extent where producers were driven to 
beg aid from inventors. To make the 
sound record on a film in the usual way 
involves great labor, time and expense. 
The orchestra must rehearse painstaking- 
ly : special sound experts are employed, 
Besides,, sound records frequently have 
flaws, arid sometimes a voice or dialogue 
may accidentally he omitted. 

Another invention designer! ro make 
animated cartoons more natural is a ma- 
chine which combines two kinds of ac- 
tion On a single print. Thus it is possible 
to film a background fri a busy street, us. 
in g the ordinary camera. If it is desired 
to show a robot actor making his way 
C broil git traffic, the machine combines 
the two HI ms. one showing ihe moving 
vehicles and the Other the cartoon actor. 
The end product i-, a single film which 
portrays; n. mythical character crossing a 
real street. The separate actions arc so 
well controlled ami co-ordinated that 
movie fans Are mystified. 

Tli is invention opens a whole new 
realm tor animated moving pictures. The 
artist i> s-aved all the Tabor incident to 
drawing in a moving background, and the 


e rs have suddenly discovered what pas- 
sinuate interest men [nke ill picturiaa- 
t i on £ of the brain. What thou gilt do we 
have cm entering a graveyard?' ArS ani- 
mated cartoonist thinks that a dance of 
skeletons would depict the scene in some 
people's heads, a lid that is what he draws. 

Earth bound men have u-fteri thought 
of flying through the air ort Leathered 
wings. The animated cartoonist Wings 
this thought to life and actually shows 
how a man imagines he would fly it he 
had the wings of n bird, The troupe of 
robot actors leap out of a magic lantern 
after millions of scratches have heen 
made on sheets of paper. The original 
drawings are made in pencil. Then Jhc 
actors move to the inking department 
where artists design their clothes: every 
drawing rs truce d with ink on celluloid. 
They arc colored in various shades of 
gray, white and black 

Eu their costumes trie actor-, march to 
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SyttChfcmization OrdiMUra Rtc-ar-diiip MllsR ind Dial&zue jar a TalkinR Cartoon; th* CtKidtiotoT Watches 
the Sircen and Tiir.ES His Baton i* Ike Arii-nr. i;i Tt 


tltc filming room to he "shot,” The esm- 
cra if, suspended over a table, The robot 
actors, face lip, are placed beneath the 
lens, and photographed in their various 
poses and moods. Frame by frame, the 
photographer records their pictures. This 
method of grttifEing out film if much 
slower than the ordinary one used oil 
moving- picture lots. Four cameramen 
itirn out only 1,000 feel of animated mov- 
ies each week. That means each operator 
can film only five feet per hour. The fin- 
ished reel is 1.000 feel long, hut one- third 
nf th if footage if cut out in edit in g- 
1 -fence, the seven-minute reel shown in 
the theater measures between 600 and 
F0Q feet, costing from $20 tu $30 per foot. 

The United States if the home rsf the 
animated cartoon and at present prac- 
tically monopolizes production. Windsor 
McKay, the cartoonist, is said to have 
made the first successful effort at caus- 
ing hand- made pictures to move across a 
screen, hut he never patented the idea, so 
that now the basic principle is used free- 
|y by half a dozen studios whose yearly 
productions average about 130 reels. 

In the synchronization department, the 


orchestra conductor and his musicians 
follow the cue sheet and interpret in 
tunes and dialogue what the cartoonist 
has imagined. Using hundreds of queer 
contraptions, the ‘•“effects mcn’ r can simu- 
late the laugh of the Moon, the gurgle of 
a brook, (lie fall of rain, the noise of a 
comet, the roar of a locomotive, the dance 
of a snail and the fncese of a walrus. 

Among the studio's domestic hardware 
One finds sandpaper, tinfoil, washboards, 
toy trains, bricks, bats, building blocks, 
egg heaters and electric fans. The or- 
chestra leader faces a screen across which 
the robot actors jump, walk and dance. 
His musicians face him and follow his 
directions at the precise moment. 

The popularity of film funnies is ex- 
plained by one prod Liter who paraphrases 
the old Chinese proverb: "A good car- 
toon is worth a thousand words.” At a 
time when cartoons were "stills*’ and con- 
sisted of only one drawing, the old prov- 
erb held good. But note that cartoons 
are animated and h lakes 8,000 of them 
to complete one film, the producer argues 
that one reel is worth 8.000,000 words. 

A Leading animated -cartoon producer 
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Making One vl t>n PkiUTiK That C^mpday 9 Concent Comedy 


says that (he robot is 
tending to become more 
a ii ct more simple in liiis 
make-up. The present- 
trend, he tli inks, is to- 
ward to esre imaginative 
action. The cartoonist 
aims to give us impres- 
sions of the life around 
him. not illustrations oi 
it. The imaginative pic- 
ture is impossible any 
other way. 

Movie cartoonists have 
made capital of the fact 
tlial animals have nn in- 
tense human appeal. 
Bimbo and Mickey. Lxvo 
famous ch a racters born 
in inkwells, are now bet- 
ter known than a good 
many actors in the llesh. 
A picture of Bimbo 
■would he as readily rec- 
ognised in China as in 
the United States. 

The role of the artist 
becomes more and more 
important as the film 
funnies achieve greater 
popularity, In forth- 
coming productions 
more artists will he 
cssary, stn.ee no machin- 
ery so far invented can 
make a cartoon actor go 
th rough his antics. 


INSULATION FRQlfv 
^CORNCOBS 


Grdi nary corncobs, 
treated with acids nod 
pul through simple eon- &- 
verting processes, have g 
been found to he elfec- ^ 
live in the making ofS: 
electrical insulators. Hie J 
corncob product resem- ^ 
les baketite, is plastic ^ 
and is resistant to die 111- t 
leal as well as electrical 
aerinji-^ Imvn State CaU— i 1 
lege holds the patent on 
this development, which 
in a y m eaii m uch to far m- 
ecs in the corn belt. 
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ti EAT PROGRESS OF MEDICINE 
TO BE SHOWN AT FAIR 


A I'thitect:- 3 drawings recently were com- 
pleted foe t Si c building which will house 
tJie ba.Fc and medical sciences at the 
Century ijf t rogress Exposition in Chi- 
c.ago in 1933. The Earge structure will 
cost 5633,1:00 and will stand on the shore 
of Lake Michigan, the water and a grace- 
fill corner towO combining to offer pOS- 


biggest bugbear is the cotton bull weevil 
whose dinner check comes to 5164,500,900. 
Next comes file cotton boll worm whose 
damage is eslima ted at £104; OOO.IBO 1 to cot- 
ton, corn. Tobacco and tomatoes. 


BOAT ANCHOR AND HOIST ARE 

QUICKLY INSTALLED (j( . % f 


For tlie rowboat or oilier sin ail craft, a 
combination anchor and hoist is offered 


sibilsties o: he ,.ive night illumination. Jst that is quickly installed and as quickly de" 

£7 l C< 0 tacEied. 
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YEARLY FOOD BILL OF INSECTS 
WOULD BLVLD NEW FLEET 

More than 5910,009.000 — enough to re- 
place every battlorhip in the navy and 
have quite a lot left over for cruisers— is 
,‘he ajftmal food IdE] of the major insect 


«■£*«** the U i? Med Stares. This sum has 


l>ecn r.xed by the dcpni! ni enfc of airricn]- 

Venire jrotn estimate. - of“'dani age done t)V 


It consists of a damp to which 
a pulley for the anchor line ss attached, 
and a drum for winding the line. The 
drum can be clamped (o a seal and the 
pulley to the side of the boat in less than 
a minute. The hoE&t weighs only four 
pounds and the anchor twelve. A catch 
holds the anchor at any depth desired and 
thirty- five feet of cable arc provided. 
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thirty-four of l he more important of the 
many-legged enemies of man's crops, for- 
ests and manufactured product This 
covers only a small 11 timber of species, al- 
though aL includes the most harmful ones. 
However, there are about G.000 species on 
record at; of economic importance, and it 
is estimated that if it were possible to ob- 
tain figures on all the mischief done, the 
total miglyt -be near $ 2 , 000 . 9 x^ 000 . The 
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compression motor tbjin 
anti-knock fuel and a 
well advanced spark, Bill 
when, by preference or 
necessity, Ordinary gaso- 
line is used, retarding 
the spark wilt get re- 
sults at least equal to 
the best obtainable with 
lo w -compression motor ■ 
Retarding tFie spark n ■- 
duces the force of den j- 
uaEioii or knock. I i be 
course of thc-ir ex/jeri- 
m e fits,. U n i v r i ,s i ■ . , : 

Michigan studertsj 
discovered that a/ e tall 
amount Of enpineif kntx. k 
does not always/ mean 
decreased power.* How 
ever, when knot- king be- 
comes severe, p o v- T 
drops off rapid' y. 




RADIO- OPERAND 
WASHED TRE-'TS 
TONS UML/ 

[-oiielou—licin toasts a 
adWrcon irol I e 1 1 w3 s'n i n p 
mac bine One laundry is equip]* * svitli a 
huge washer that is started a 0(1 '.opped h , 
means of wireless amplifier- The washer 
is capable of handling ] / 1! !■ I p l-h n ti s 0 i 
clothes an hour, or some four (n five t. ns 
a dav. 


Up? z s . Ph m'IhiIc Flan: in E.h-j=h.]i:iLh. tif.it; ll Oivti Usltii Vii.ili.ljLr SGI 

j L-..rii t{ P-iTLDd c-han j Rocket 


PARACHUTE FOR MARINE FLARE 
INCREASES VISIBILITY 


Increased visibility for marine distress, 
signals is offered in an aerial light, to 
which a parachute is attached. The flare 

is in cartridge form and is fifed 

by a sigtial pistol. At about 200 
feet it hangs suspended over tbs 
boat by its parachute. The signal, 
of -30,000 can die power, can be ^ 

seen for a distance of twenty-five -jj 

miles, and longer than rockets. jla 


ING A LOW-TEST GAS 
IN H, C. MOTORS 


Motorists who habitually use 
special anli -knock gasoline* to 
run their high -compress ion en- 
gines can get along with ordi- 
nary grades of fuel, providing 
they retard the spark. Accord- 
ing to research findings at the 
University of Michigan, no va ri- 
ation m gas Or spark control can 
obtain, hetrer result? in M high- 


Wa»1i ing Mac hind Tl'.ai U Saamtd sne S -.| r-A hVW ft 
pMrra and Handle ],ncn Pounds- of Clvtliis an Stour 
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How a Glacier ]a Crackeil ly a Blau Trcn:. : iiearnihJp'i Whiri i Si !:m-i Cl.iim Wl :l« in 
ins n Pitch Set Up Sound Vibrations WJiilK Laocem iiloiki of Itt 



ICEBERGS BROKEN BY WHISTLE 
FROM PASSING SHIP 

Steamships on the Pacific coast are in- 
dulging in the sport of smashing icebergs 
with blasts from the hunts' whistles, Of- 
iicinl* oi some of die vessels claim that 
scientifically pitched blasts from the whit- 
tles set up vibrations in the face of the 
famous Taku glacier, loosening huge 
blocks of ice which crash into the sea, 
Some of the steamship companies believe 
•they have found the e;<act whistle tone 
which causes the icebergs to break. 

DOOM OF NOBLE CAVALRY SEEN 

IN FUTURE WARFARE^ ^ Jy y 

Thundering, th rilling cavalry charges 
will have no plate iri future warfare, 
Baby tanks and armored cars, roaring 
over shell-torn ground, will do the job 
that once belonged 10 live spectacular 
horsed troops, according to Gen. flpiigla s 
MaeArlhur, chief of staff of the U. 5. 
jit jit^w+rrnseli eves that ibe next war vt ill 
;e horses relegated to a minor part, while 
swift tanks and ears, equipped with heav- 
ier guns than cavalry could carrv r speed 
in id Lhe thick of liatttc. Only the air 

AALV iaA^_ 


forces will go a lie ad of the "horseless cav- 
alry/' Light armored cars have been de- 
veloped which can travel at sixty miles 
an hour and carry armament far in ex- 
cess of the best ordinary cavalry equip- 
ment. Horses, pace considered as “weap- 
ons" in thorn selves, will have only hum- 
ble tasks to do behind the battle fronts. 


TfNY WRENCH FOR FINE WQRJC 
rs ALSO A SCREWDRIVER 6 l 

So small that it can easily lie concealed 
in the hand, a liny adjustable monkey 
wrench 3-, intended for making repairs to 
the radio and sewing machine, or for 
other fine work. The end of the handle 
capers to form a screwdriver. 
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PUZZLE PLANT FOUND CROWING 
IN BURBANK’S GARDEN 

fil 


• dl! £|: Kl F.sr.i in liaulen nt ihc Lite 
Burbank Wiick is a Purrl* to H Dl-ih !&■.£> 


Carrying on t Lie ■•'I'ork of the late But Her 
Burbank, plant wizard, is proving no easy 
bisk for t>otrtnistfi., because cadi year His 
California garden sprouts a lot of mw 
plants concerning which lie left no notes 
and whose characteristics are difficult to 
determine. One of the puzzles is a pink- 
flowered, spear-shapecl odorless plant that 
grew from a tiny shoot to a height great- 
er than a person's in the space of a few 
mouths. As yet, botanists have been un- 
able to classify the phenomenon. 


0-tf 


BITTER TASTE STILLS HUNGER 
£ AND SWEET INCREASES IT 

Hunger patios cun he staved oft me rely 
hy taking something hitter its the mouth, 
while a sweet taste ls the most effective 
aid to digestion. These and other scien- 
tific effects of the mere flavor on diges- 
tion were reported recently alter a series 
of investigations hy Dr. Dn-nahl A . Laird , 
director of the ns vcjio logical TaboraTorV 
of CulgatfrijHffWrsjlv. Sweet, sour, sail 
and l) it ter, tfwr'Tour elementary savors, 
were produced in the mouths of students 

t3j \ V S, 


i tlio-ui any of the taste substance enter- 
ing the stomach, and were found to affect 
stomach contraction. Now of saliva, gas- 
tric digestion and even breathing. Not 
all afTcCted Ihc digeslive processes to the 
sattic extent and in the sante direction, 
lull sweet and salt in general produced 
the most favorable results. All elemen- 
tary tastes stop the hunger contractions 
of the empty stomach as soon as the sub- 
stances are placed in the mouth, this in- 
hibition lasting as long as the taste re- 
mains. hut hitter and sour effects some 
times continue for fifteen minutes. Siveet 
anr| sour increase saliva flow, and salt and 
hitter give no noticeable variation from 
normal. Sweets during the meal or Lm- 
mediately afterward boost gastric secre 
lion, salt raises it less and bitter seems to 
have no effect. Sweet deepens breathing 
while sour causes res l rained breathing, 
anti salt results in a distortion as though 
the subject were gasping for air. 


SECTIONAL BOAT TAKEN APART 
ASSEMBLED QUICKLY 

' Assembled nr taken npart and folded 
up in five minutes, a sectional boat is tie- 
signed for packing into a comparatively 
small space in a car or other conveyance. 

The ends of each section arc open, so 
there are no obstructions in ihc craft 
after it is assembled. Each part rests in 
another one, and tFio dimensions of the 
knocked. -down boat are only forty-two 
by twciity-ciglu by sixteen inches. When 
assembled, any make of outboard motor , 
can be attached to tlac craft with safety. 



> 


Sir'sonsl B-gal Wiirrh. Can Be Assembled or Taken 




Above, View during' CeiKcriirtfor, of Q^e or ?lir Forty-Six PaMscnecr Amphibians for Fa 3 i-Arnc:ican A<f- 
waj/E; BfSjw, L-eFt, One of thw E-i£iru^. for tha Ship, flivJ. Right, thu Tail 


HUGE AMPHIBIAN WILL CARRY 
FORTY-SIX PASSENGERS 

II ugc amphibians soon will be lu the 
service of (lie Pan-American Airways for 
the West Indies and SoutEt American 
iruiTsc, Tlic first of these great ships re- 


cently was assembled at Stratford, Court., 
amE will carry forty-ds passengers »u<1 its 
crew, being the largest craft of its kind in 
the world, This plane is powered by four 
motors ami is expected to attain a tunat- 
mum speed of 1- C3 miles an hour. The 
wing Spread i: : 1 14 fee!. 


HEAVIER AND STRONGER RAILS 
FQR^RATN SERVICE fj 7 V 

Rails, heavier and -stronger than ever 
before, are now beip^f xdlerl for regular 
service on ooe eastern rained. The new 
section weighs 152 pounds per yard as 
compared with the former 130 pa 1 1 11H , 
and is a resuEt 01 two years of jittensd 


M-j 

UOAstl 


study hv rail and s teel com pany officials. 
Although only twgjtfV'-two pounds heav- 
ier, the latest md is sci-fjity-iA'c per cent 
stron per than the standard ones now used. 

■Tills rail will he employed only where 
traffic is very heavy. Elsewhere another^ 
rail, which is only one pound heavier but ' 
twent y-twp per cent stronger than the 
p rest standard, will he used, j 

IjJs 7 f j/ hM^b^lA 

,ic , Lc-yi ^.. • ' UL 't ^ 0 
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F&nn o£ Cru'd Separator WEntli. It It Cla Iwitil, Will 
Ho til* Wwk CE M^r* TlHIli I.MJP Mtii 

GOLD SEPARATOR TO DO WORK 
OF OVER THOUSAND MEN 

Two California inventors have built a 
gold separator which, they claim, wilt rh 
(lie work of L25G men. Tlte simple device 
tlte makers assert, will wash 100 
yards of gravel in a half-inch stream o. 


water, whereas, under the old system, it ^^sThc motor is suh- 
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in the kerq'sene. oil, water or other liqtii 
and pull the trigger, This trigger auto- 
matically opens both air valve and elec- 
tric current t and neither will stay cm when 
the trigger is teleased, It can be used to 
sEioot hot liquid or hot air, only, nr for 
cold liquids und air. It has been Icnttid 
that tine hut kerosene or hot oil pene- 
trates and mixes better with lubricating 
compounds chan si earn or cold liquids. 
The gun will blow a stream of hot liquid 
and air at a temperature ranging from 
150 to 25G degrees, depending on the ma- 
terial used. The outfit also can he used to 
clean engine blocks, wire wheels, springSj. 
crankcases and gears, > 

GANG© EQUIPPED WITH MOTOR' 
>P£ RATED BY BATTERIES 

ic power is now available to op- 
erate tEie canoe, small rowboat or tender. 
A canoe is being offered which is pro- 
pelled by an electric motor driveti by two, 
six-vuit batteries. It averages about sCvei 
! miles an hour and will operate for about 
K'iglit hours on a full charge. It is 

• charger! nrer ntjfht lij? n n nraec fc lvi it :l t 

charging unit to J$uJLu & — 
v an ordinary lamp 
Similar in-- 
nations are 
ailablc for oth- 
types of boats. 


would require more [liars 2,20d [ons of 
water to do the job. It is also claimed 
(he separator eliminates alt (he gold from 
any amount of gravel run through ii. 


OfL CLEANS 


clean 

of an tom oldie 
transmissions and 
differentials, a gun 
that sprays hot liq- 
uids and hot air is 
being otfercit. It 
contains a h eating 
and works on virtually any air 
pressure. To operate, it is only necessary 
to insert the proper nuzzle, fasten the air 
line to a compressor outlet, plug in lEie 
electric connection, place ihc suction hose 


merged, and the 
t levies rest un- 
der the seats be- 
low t la e water 
tine. These fea- 
tures, together 

q ft with air pontoons, make the craft much 
1 0 ! safer than the ordinary canoe and le&B 
»="-• lively to capsize. 


Urt^r 
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CO&T OF AIRPLANES DROPS AS 

ft Jf r^fSIEE INCREASES 

Cost of constructing airplanes decreases 
pro portio palely as the sise of the craft 
increases. This fact has led the national 
advis ory comndtl.ee for, aeronau tics to 
CO lifTude ill m ext ra-Ligh t shi ps~~ ot ■ very 
small size probably will disappear from 
the market eventually. Monoplanes have 
been found cheaper to build than bt- 
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p lanes, all-metal con- 
struction is- much more 
expensive iliun mixed 
cunslructiorc, and multi- 
engined craft are more? 
cos-tty than single-en- 
gined types of the same 
capacity anti speed. The 
cost also IH always in- 
creased. L y safe t y re* 

([■uirenieiitSr The main 

items in construction tire 
labor, genera! expenses 
ant! materials, lmt it lias 
been found these three 
factors vary greatly in 
different factories, or 
even in the same factory 
under different condi- 
tions. From Hie cost 
data it is concluded that 
sport ship?, should he 
kept above a certain min- 
im urn K-ii: c limit, a s any Further reduction 
is, unlikely to bring advantages. 


Man Takinii VM-an Ttal before an Appai^tb^ Whldt tnSs&nA.-f 
Lion, UcncniinK Alertness flf tllm! fredp^n of Hr 


&S ti- r-.Y* Kuo 


NERVE REACTION IS MEASURED 
IN SAFETY TESTS 



GATE MADE OF GARDEN TOOLS 
AT ENTRANCE TO FAR M£) ^ 

One English land o s vnerjia s fashioned 
a gate made eniijKly IfTTarming and gar- 
dening implements to mark the entrance 
to lli& farm. In chided in llui array of tools 
are spades, scythes, rakes, trowels and 
many other familiar implements, syrriniet- 


Gaie MiHe [■: Firminir and Gantfninif 

Arr-inutd to Form a. Symmtlfk-31 Ttt*i-ETl 


Employes of [he elevated railway line!? 
. in Chicago are being subjected to tests by 
- intricate machinery that virtually reads 
their minds as a means of increasing safe- 
ly and efficiency, Technically, the appa- 
ratus is called 4 t nerve- react ion machine, 
ft records alertness of mind, precision of 
motion and movement, extent of careful- 
ness and degree of muscular fatigue of 
the person taking the test. 


AIR IN TRAIN IS CONDITIONER Q 

FOR TRAVELERS' COMFORT 1 ' f 

One easte rn railroad has placed in serv- 
ice a tramTn which -every passenger coach 
i-i equipped with an air-conditioning sys> 
lent, Smoking lounge car, observation 
car. parlor Cars, individual sent coach ea 
and din/r, al! are ait-COOled and air-pufi-« 
bed. 'I/he apparatus nm only regulates the 
temperature of the air entering the ears , 1 
lust Also controls its humidity and deans 
it, jflieil circulates the current of clean, 
cr^/d air without creating droll*- Tetn- 
ratnre is controlled by a thermostat, 
id the equipment Functions wFten the 
Tain is standing Still as well as when it 
running, TIhe- passenger- can remain 
comfortable in tin: hottest weather. 

fa a -c. 
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CKYSCRAPERS'liave m{ 

American horizon for more than forty 
years, hut only recently have they come 
into their Own. as distinct expressions of 
what engineers can accomplish with mod- 
ern materials 

At first skyscrapers resembled a piling 
up of old -fash Loner! structures Ln medieval 
designs, so that they differed from their 
surroundings only in regard to height. 
13 ut tire last five years witnessed a com- 
plete revolution. Skyscrapers now rising 
and those projected hear no comparison 
with early buildings which passed by that 
name. New inventions, 
materials and designs 
now' are combined to 
form a new art. 

As re gUrds 1 i gh L i U £ , 
skyscrapers have veered 
to extremes, and engi- 
neers are building what a 
decade ago was deemed 
impracticable or impos- 
sible, Whereas the ordi* 

ktff. Trtrtlli ArT*-iecrti'iBlSI: far 
Tearing DuiLd inn Hipidiiy 39 
5 ha Wit <h PflWwS 


Hrgidhy 3.ii:l Siren, stb *: Empire Sure Building; Arc Demonienirrl in Spectacular F-iliitiJi /tbo-ve; Forty 
Locomotives Pulling SinwStSnienlsIiy Could Sway It Only F radian ai an Inch 
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nary sky scraper has 
about one-third of ils ex- 
terior walks devoted to 
window space, the most 
recent designs, show as 
much as ninety per cent 
devoted windows- -in 
other words, a building 
whose wills are ■vv Lrl - 
dows; on ihfi other hand, 
window! ess skyscrapers 
also have come into 
vogue. Each type of sky- 
scraper is planned for a 
specific purpose. 

In planning and erect- 
ing modern skyscrapers, 
architects and engineers 
have amassed starring 
new tacts and have oh- 
set veil mysteries as well. 

One of the great myster- 
ies concerns the effect of 
wind on high buildings. 

! L must be plain to every- 
body that if wind can 
drive n ship and uproot 
a tree, it also everts, tre- 
mendous force against: a 
building. The higher t lit? 
building, the more wind- 
bracing necessary. Now 
Lhe amount of steel need- 
ed to brace a skyscraper 
against the wind, mounts, 
ns in the ease of the Empire State build- 
ing, to hundreds of tons. The actual re- 
sistances are calculated on paper, since no 
experimental method has ye( been de- 
vised of measuring the wind's force 
against a skyscraper. 

So far, the sway of a building in the 
wind has been measured accurately in 
very few cases. The forty-eight -story 
tower of ilic American Insurance Union 
building, in Columbus, Ohio, was found 
to sway one-half an inch in a T hi rty-ei pin- 
nule wind. Another skyscraper leaned 


Window Clnm-tTE 
Empire 


St W-urlr on Sam*- u£ the L3.S0 Q PjhW of Otae-y io the 
Stats Building, t/it Wot Ups Tallest Soltys; rape - 

backward, that is, in the direction from 
which the wind blew, and the only way 
engineers could explain this mystery was 
by blaming the sun, which caused erne 
side of Lhe building to evpand morn than 
the opposite side. 

H, G. Ralcom, a consulting engineer, 
who lias designed towers for America’s 
highest skyscrapers, pays that the Empire 
State is built to withstand n total wind 
pressure of t ,340,000 pounds orl the north 
and sou tli sides, of which .IbR.OOO repre- 
sent the pressure against the mooring 
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mast iilout. The design 
provides for a safety fac- 
tor which probably 
doubles the strength oE 
the building, no that tins 
colossal skyscraper could 
rent ain [mi]] obi Sc in 
face Ot a lOO-milc gale, 
practically as rigid as a. 
mountain. Indeed, il 
forty high-powered loco- 
motives were chained to 
the Ii]ii[)irc State and made to puli wit It ail 
tEicir strength, E ] i e y could not budge the 
building nlOre than ail inch. Mr. Ealeorn 
explains that this 1,250-foofc giatil pre- 
sented lid complications in the matter of 
bracing, because it [& not extremely high 
in comparison with the area of its site. 
All columns :uc braced in both directions. 

fn planning narrow and high skyscrap- 
ers, the problems of wind-bracing bring 


Ahevfr, Mo.L$l i)i Mi* v«fi ,- H*dSa tie/." ghi^lfi* Af r *iL|j-i=i-ini1 . t Bv 

law, Bimcwl'.Lt Similar Oniupmg cA Oniw Hlanr.eri far Berlin 

Lighting fixtures of a certain length will 
swing; the fixture moves ii its period of 
oscillation is in exact time with the build- 
ing's swing, but if you lengthen or shorten 
the suspension, the fixture will cease to 
sw in g. 

Temperature variations may change a 
building's dimensions, although the fac- 
tor of tenders to re is rarely considered by 
construction engineers. Observers have 


nightmares to engineers. In Jpjil.e Jn_-_ . .noticed that the "needle" on the Chrysler 


stances, fifteen per cent more steel is re- 
quired because the tower ls very high in 
comparison with, the area of the founda- 

"The Empire State might have gone 
twenty stories higher Over the same site 
without taxing the steel framework,' 1 Mr, 
Bilcom went on, “hut if future skyscrap- 
ers are to rise one-half a mile high, the 


tower frequently seems to lean. The ex- 
planation is that the sun heats up one side 
of the needle and causes it to expand, 
while the opposite side remains compara- 
tively cool. Thus when spectators remark 
that the needle is leaning, they' are tech- 
nically correct, 

Many mysteries surrounding the sway 
of skyscrapers will shortly be investigated 


promoters had better find large 
lots. The ratio ni width to height 
is a viral factor in wind -bracing. 
If you build twice ns high, Ihe 
columns musr be twice as strong. 
At present we design, buildings 
five to icn times higher than i he 
maximum dimension of their 
bites. The Empire State is only 
six times higher Ilian its founda- 
tion is long. 

“On a one-half-mile building 
there would be a much broader 
sway I Eian on present buildings. 
But since structural steel is elas- 
tic, i li e f o a rt i n g to w e r w u u 1 d 
spring back into place.'' 

Mo man ever saw ft sky -era per 
move. But one may see evidences 
that it moves. To wit, 
if water is placed in a 
fivnh, rippTes may form* 
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IFifty T s*rn of Pres rcn in A rchicccl iitc: Above Is ?nc Skyline \A LawEr MnnliRllan as Aten lil 3H7 0, tn:l, 
Betnw, Is a Reran t View uE the Bibis Area Taken Crum the Brooklyn Bridge 


by a group of engineers, aided by appara- 
tus installed in the verticil] fire Ef il-iL ft of 
rhe Empire Slat* building. An observer 
stationed al the bottom oF lilt-- dark f>li n. ft 
vv ill .siglu oil a small electric light hanging 
from the top. The leant shift of ill e tight 
will bp recorded nn the cross hairs of a 
( el e scope lens. The observer w ill go on 
duty only when the weather forecaster 
predicts a brisk or unusually high wind. 

Ingenious ideas in skyscraper design 
and construction n il] be placed into prac- 
tice when Jolin T>. Rockefeller's "radio 
city" rises on a site oF three huge square 
blocks near the heart of New York city. 
Tills $230,000,000 project leaves u- breatli- 
I e ss; when we consider the colossal q«an- 


lilies of material involved. First, it re- 
quires a --ted order of 12a ,003 torts, by far 
the largest ever placed. To provide ade- 
quate lent ruiati oils, more than t-OO.OtKI cti- 
I tic yards of soil and ruck will hare CO be 
escavaledi, 

Radio c Lly will consist rtf both high 
and lou buildings. The central skyscraper 
w i El he wind Owlets for the first fifteen 
stories, Emt above that windows will open 
to the air. The buildings are SO ar- 
ranged with reference to one another that 
t bey "'ill not interfere with natural ligEit- 
irigi. all liu ugh it is apparent that the whole 
city could he built without ihe least de- 
pendence upon natural light and air. Mod- 
em lighting and ventilation systems make 
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wimtnwless buildings possible. Even so, 
the inhabitants oF radio city will have 
25,000 windows. 

Tile fifteen windowless stories m the 
main skysc riper are designed tor the Na- 
tional BroatEcasLEiiq; company, whose ac- 
tivities suffer from outside noise inter- 
ferences, The company's radio studios 
and offices will be completely insulated. 
A system of air conditioning will cool 
the atmosphere in summer, heat it an 
winter and determine the right amount 
of moisture at all times. Broadcasting' 
activities will center around twenty-seven 
soundproof studios. TEaey will be rooms 
within rooms, the inside ones suspended 
from the ceilings of the outside ones, 
.Studio windows will have triple panes of 
gEass set in rubber, and the doors will be 
leaden, two and one-half inches thick. 

Underground, the buildings In radio 
city will be accessible from all parts by 
a system of subterranean viaducts. Ten- 
ant; will have parking space for their cars, 
and special platforms will take care of 


truck deliveries. The underground cor- 
ridors will be lined with restaurants, bar- 
ber shops, and stores of aEl kinds. A huge 
subway station will bring people front ah 
parts of tile metropolitan area. 

Today, property owners arc beginning 
to realise the high cost of natural light 
fur congested areas. The tact is, sunlight 
costs as much money, in some cases more 
than artificial i El lamination. Window.; are 
more expensive than blank wall:;; they 
decrease the usable wall ypace i tEsey in- 
crease heating costs; their washing arid.; 
to the expense of building maintenance; 
they admit disease germs and dust, both 
items costly to the health of people. An- 
other great advantage of windowless 
buildings is that they eliminate light 
courts, ami thus enable property owners 
to double their rentable floor space, Mer- 
cantile establish men is and offices have 
also CQtUe to know the advantages of car- 
rying cm their activities without outside 
interference. Window! ess bull dings pro- 
tect them from the traflic roar. 



£}7t1nfelU AfrSil RjTTes-j 

Aerihl Vir* oF ImpwLtif M:i:.un»cnt to the A-thilectur&l Genius rs" Modem Man, the Em-ptra State BuiH- 
til®, nut World'* T*ILw Skyscraper, by Itu DifijfihLt MuCprtni Wait 


L 


OlA^ 

POPULAR MECHANICS 25 

* 

BRIDGE OVER FRISCO BAY TO GO THROUGH TUNNEL 



A!iove, (ii.v !s.i.un,l. ii. $.in Fran^lscd Bay, Showing Pn: , WHf 1%-ar.i! i n fii iiigt 

Aifij.1 View of che Bejr. Civile c'nc Route of [he Lmik Span 


Below, 


Francisco sine] the cities of Berke- 
ley, Alameda and Oakland are to be joined 
by a bridge across Ban Francisco bay that 
in many respects represents feats new to 
bridge construction. It will be the high- 
est span over tidewater, towering 500 fret 
at its pinnacle, and will cost $72,000,000, 
Four main spans and the necessary ap- 


proaches will reach trnm San Francisco 
for a distance oi S r t5Q0 feet to Goat island 
in the bay. Here the roadway will extend 
for a distance in a tunnel p then emerge to 
leap a subsidiary channel on a single 750- 
fonr span, coni inning eastward on a steel 
trestle to Oakland, The spans will have 
a SOO-foot clearance- at high fide. 


l BALL COURTS” OF ANCIENTS 
FOUND IN MEXICO 
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Two ancient Indian cities, never before 
visited by archeologists, were explored^ 
recently by a Mexican seipntisF Tvh o has 
found that they precedcjrf the Aztec peri- 
od, These two sites, Tpbiquilla and Ranas, 
tire some twenty rnilp a port in the Sierra 
Gorda mountains of/Queretaro, They are 
veritable fortresses built on precipitous 
cliffs whose only Approaches arc defend- 


cd by double and triple waifs of enormous 
thickness. The abandoned cities wtrfic^ i 
d covered with dense vegetation, but V 
exploration showed they probably were '-i 1 
built by the Toltecs, a people which ante- ^ ^ 
dated the Afclees and were ihe conqtier- 
or* of the famous Mayas of Yucatan. 

Each city bad two great "ball courts/' in- 
closed by stone trulls. Among thq finds 
were beautiful sculptured Stone yokes, be- 
lieved to have been used to weight the \ 
victim’s neck in human sacrifice. 


nice. f 
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G ilvH:iL.rL-:|. ] r--.ni Ml|l ^ Oil Air KCiUSC wilh M:i^r.uhi~ AnO^'S Attached to 

Shew Pesnion of E.i:Ji Pilot as He Pracecdsi over Cuuimi. 


IRON MAP FOR FLYERS USES 
MAGNETIC POINTERS 


clay, A secret substance 
is then mixed with the 
lime, and earth is placed 
over all and packed 
down to form the bed of 
the pond- This finishes 
the job and i:: only re- 
mains for the pond to 
ill]. Once filled, the pool 
apparently never runs 
dry, regardless of how 
prolonged the periods of 
drouth may be. The ac- 
cepted scientific explana- 
tion is cli at the layer of 
straw insulates Hie earth 
below and prevents heat 
passing from it to the 
water. The water, there- 
fore. remains cold and 
causes the moisture-lad- 
en night rdr so part, with its water, thus 
replenishing the pool. The heat of day 
causes evaporation and this increases the 
coldness and further facilitates condensa- 
tion. Many persons have tried making 


Magnetic arrows, have solved the prob- 
lem of keeping constant check of the po- 
ol all the airplanes of one trao sport 
company. A galvanized -iron map of the 
territory was made, anrl small magnets 

were placed OH the hacks of arrows, each 3P . M « x pu m ™ Tft ,/. V5 

marker bearing a pilot's name and the £-1^ SPANS TRESTLE TRACKS 


dew ponds, but have never succeeded 

ONE-MAN COAL- CAE UNLOADER 


number of his ship. In this manner the 
pat Si oi car.li plane is followed on the map 
by moving the magnetized arrow. 


Handling a ton at coal a minute, a car 
ll n loader for trestle track® combines an 


SECRET OF DEW POND KNOWN 

,v. TO ONLY TWO MEN 

- I h V 

New pond 1 ;, those artificial pools in 
England that apparently hold an inex- 
haustible Quantity of water and seem to 
supply stock tv hen all other means fail, 
arc a source Oi" considerable mystery, ft 

V U said the secret of their con struct ion has 

h 5 remained iii one family for generations, 
and that today only two men know it ; 
and they are under oath not to reveal It 
to others. These tjio brothers dig out a 
to a depth of about five feet, the 
sloping upward to the surface where 
^ they are banked about eighteen inches 
^ above ground level, The pond is lined 
V with day and the clay is covered with 
Straw which in turn is covered with 
lime, the latter ingredient being kept cave 
Ji^ly irom coming in contact with the 

K 0 > i ^ 
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Qim-Msn ConL-tur 

liivinj flf U Infilling 


Jot Tcriilc Tradra. tion- 

:i:m! [TtoivCyQi 


Unloading unit and a conveyor system iii^ 
such compact form (hat it can he opernt-, , 
ed easily by one man, The machine is 
rti it either by a ten-horsepower gasoline 
engine or a -seven-and -one-half- horsepow- 
er electric motor. It will huild a pile 
fourteen feet high if worked in ;]^ level 

§ Q<uJLa, 6 
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yard, and when worked from a 
trestle track increases storage ca- 
pacity from, five Lons per foot of 
3i sight to fifteen tons. The tm* 
loader is mounted cm a narrow- 
gauge industrial track paralleling 
the railroad track at the same 
height, the former track being 
built on the railroad embankment 
or a trestle alongside. In level 
yards, one man can push the ma- 
chine ott its track and swing it 
into position with the Linloader 
end under the hopper car. The 
long, wide conveyor pan receives 
tlio discharge from the hopper 
and empties it into tFre twenty- 
fool flight-conveyor boom, the 
flights on which travel fader than 
those On the unloader to prevent clog- 
ging. For building up storage piles, the 
boom has a hoist and cable so it can be 
lowered or raised. 


Rare FLpp'Cts Grown bp an Officer ai 

A-p-parcncty Thrive 111* £ta as 


Tncji 


OCEAN-GOING FLOWERS THRIVE 
ON BOARD 'LEVIATHAN 1 ’ 


MUSIC NOTES HUNG ON WIRES 
AID CHILDREN IN STUD’g ^ 

Music notes suspended on wires, formed 
to represent the Conventional staff, are 
Eieiug employed in one 
as n» effective method of training 
drew in musical appreciation ami ^ . 

sit ion. Tile movable notes on/'flle ivire 
staff have been found to ru r.cdct and hold 
the interest of the puj 
their crca 


One of the officers of the “ Leviathan" 
grows rare flowers as a hobby aboard the 
huge liner as she makes her regular trips 
across the Atlantic, When not on duty,, 
he gives painstaking car? to hi> ocean- 
going garden, which includes tulips and 
Dutch bulbs tFtat have crossed the ocean 
manv times. 


Movable Muiic Niks, Suipen^cd on Wire?. Formed 
to RepivK'nt th* Sta?, A'd in TvSvhiriB Children 

Xu 


LONDON NOW ONLY FIVE HOURS „ 
FROM ROME BY AIR Q. f Vj 

When Capt, Frank Hawks, American 
aviator, dew from Loudon to Rome re- 
cent ty in five and one-half hours, he per- 
formed a feat tliat less, than a century ago 
would have been considered a. miracle. 
For 400 years this route has been one of 
dse busiest, most uncertain in the world, 

A his to ry co v eri rig jou rneys tel wee n I h e s e 
two cities probably would take in many 
important world events, Constantine made 
it when he was proclaimerl emperor. He 
kepi mo diary of bis travel!, hut there is 
an authentic record, 1,500 years later, of 
a forced journey from Rome to London 
made by Sir Robert Peel when he was 
summoned by King William IV to be- 
come prime minister. Traveling day and 
night and using every facility at \m dis- 
posal, he was able to present himself be- 
for* tb* king just thirteen days after 
leaving Rome. Of these (here were only 
four when lyi was not tracing alt night. 



Aimy'n W-cwirt l-r^iw-W im|f Plane with Itj Wid* Tread dor flil-tiy- in t_pmj|nc: Note the R«iracntk Lmd- 
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I TKCLE SjAM is preparing lo move his 

- army ah' squadrons across the con- 
tinent twelve times faster than storms 
can gather to impede the progress of a 
co in hat i"orcc flying from the Atlantic to 
tin? Pacific. 

Each streamlined metal monoplane,, 
with an engine more powerful than any 
>*e( used ill fad military planes, and capa- 
ble of speeding 300 miles an hour with 

the wind, will he able to carry seven men 
or two 500- pound bombs across the cun- 
lisicnt faster than (he world's speediest 
pursuit planes can lly. 

The newest combination transport and 
bombardment low -wing monoplane, ta- 
pering from a blunt nose which houses a 
Streamlined engine, to the tiny light at 
the fail, literally cuts through the air like 
a giant fcnit'e. Its wheels fold up into the 
underside of (he big wing. This plane can 
pick up a bomb weighing 2.f>00 pounds 
and carry it to an altitude of more ill an 
three miles. Without a heavy load, the 
plane can carry a pilot and observer up 
to an altitude of five miles. 

With its. new wings, some of which re- 
main In experimental stages, the army 
Will be able to move hr. combat squadrons 


200 miles un hour across the continent. 
With them experienced weather men will 
fly to receive reports from department of 
commerce ground station s atid issue hour- 
ly weather forecasts to the flight leader. 

If Klfl army planes, flying at that great 
speed, were to start tomorrow morning 
acro-.s the continent, they probably would 
encounter two or three storms before 
nightfall. Although the planes would be 
dying as Far in rm hour as a storm would 
more in twelve hours, the weather man 
w ill be able to dtrect I hem around the 
threatening areas. A storm in Kansas 
today may move into the Ohio valley to- 
morrow, covering a range of 360 miles,, 
Capt, Ira 5. Baker, famous army long- 
distance flyer, recently flew an ail- metal 
army monoplane with a heavy rail wind 
almost that far in one hour. 

Nqw the army wants to know more 
about storms, especially as some of its 
plane- are achieving great speeds. Its 
aerial forces, in moving long distances, 
want to take advantage of 1ai| winds, vet 
do not want to run inlo storms. That’s 
where tbe weather rn;'m comes in. As 
faster planes enter army ranks for pur- 
suit, attack, observation and bombard- 
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mem missions., the pilots need to know 
more about weather. When Captain Faker 
tonh off recently from California on Ills 
flight toward tin; Atlantic, he was tokl by 
the weather bureau at what altitude to 
fly throughout the length of his journey. 
From I.os Angeles through Phoenix, A1- 
buijuertiiie, Wichita, Si. Louis, Wright 
Field and Uniontown, Pa., to New York 
the wind directions and velocities at all 
altitudes up to 10,000 feet were charted, 
lie lmrl only to start eastward and fly 
at the levels prescribed 1>y the weather 
bureau. 

Captain Eaker J s plane, which was rc- 
huilt in a California factory for llie army 
in Jive days, represents tEac greatest per- 
fection yet attained in streamlining an 
airplane to smooth out the air rushing 
along 111 e sides of the fuselage. From a 
tiny spinner, covering the huh of the pro- 
peller, to the tail, surfaces have been 
smoothed out to cut down resistance and 
friction. The cylinders of the engine are 
covered at the ends by a ring, modified 
from a COwling worked out during re- 
cent years by the National Advisory Cpm- 
Eniltec oei aeronautics. Tins adds about 
twenty miles an hour to the plane 1 * speed. 


The large air wheels on which the fast 
plane lands one wound up by the pilot 
after he takes off. They fit into the lower 
side of the wing, and metal shields, fitting 
cm The axles, become part of the Lifting 
surface of the wing when the wheels ate 
up in flying position. The wheels may 
be wound Up or dropped down for land- 
ing in fifteen seconds. With this plane, 
(he army can transport seven men from 
coast to coast, with one stop for food and 
fuel, in about twelve hours. The engine 
with ibat load would consume (bitty gal- 
lons of gasoline an hour white turning 
1,000 revolutions a minute, Flying some- 
what slowly, about \?5 miles an hour, 
llii:-, low- wing com Id nation transport and 
bomber c^n fly safely from Los Angeles 
to New York ur from New York to Paris 
and yet have enough gasoline for safe 
reserve. At this rate it would cross the 
Atlantic in about half (lie time rep tu red 
hy CnE. Charles A. Lindbergh ill his 
epochal flight. 

The retractable gear on this plane is 
the first adopted hy the air corps For prac- 
tical flying. Hiding the wheels in the wing 
and using a supercharged engine that 
pours 540 horsepower out through the 
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propeller gives the 
plane a top speed £>f 
220 miles an hour. 

Many of die army's 
newer planes not only 
linve fuselage-- ;;uilr of 
metal, but the wings 
themselves are con- 
structed of metal spars 
and braces, with thin 
metal coverings. 

“ W e have bee n 
t r e n ding toward 
planes built of strong, 
light duralumin, an al- 
loy.” explained Lieut, 

TC. M, Giles, one of the 
air corps 7 veteran en- 
gineering u hicer-. “Dural, a- flyers call 
it, mav he more difficult to main tain, but 
it has tli ill tefl.11 a amj is very lough and 
1 1 v i , Some of the newer expert menial 
planes are built wholly of metal, Even 
the wooden and. composition propellers 
have given way (o flu rat drop- forged 
props. These give longer service and re- 
quire no particular care in their use. 
When we want to inspect a metal prop, 
we can etch it quickly in caustic soda and 
nitric acid and inspect its surface under a 
micro scope for flaws. 

"Fabric wing coverings can be replaced 
each year more cheaply than metal -cov- 
ered wings can be built. But the metal 
cover 1 1 ri advantages, particularly in war 
time. It. will not Icar easily or burn. 
Some of the experimental attach anti ob- 
servation planes arc incta.l-crivered r except 


III v wings, where fabric is used. 
Several observation and transport 
ships ti a v c h e c n const rue let I 
throughout of me Lai, including 
the wing coverings. The smooth 
metal is riveted onto internal 
s[>ars a ttd braces. These cover- 
ings, on both fuselage a ttd wing, 
are expected to last as long as 
Lhe plane. The nteial skin gives 
the plane greater strength and 
does not require annual replace- 
ment, 

"One of the more important 
recent developments is the dec- 
inertia starter for engines, 
th this., a pilot flying alone Cart 
Start his engine from the cockpit 
uickly and take olt in a few :-ec- 
onds. This device con- 
sists t>f a flywheel that 
makes 12,000 ryvolu 
Lions a minute. When 
it engages the crank- 
shaft, it turns the en- 
gine over very fast 
two or three times. If 
the engine should 
back fire, a metal clutch 
slips backward and ab- 
sorbs the energy de- 
veloper! in the kick, 
back. With this appa- 


tjJi biliI 0:±^a 4l ZOD-Mile-in Hoar T n.n3(b(w! 

Ptanc, Which Carrira n<imhn <w Pjittnseri 


a - s vi 


31 


POPULAR MECHANICS 



One *jf Ih-p Ar n‘_v Ptfluei: an AU-Melil ManoTiJaac witri n Sriecrl of 211 Milts Art JS*ur; Note In 

S-'ltci Lina J7id the S:rtam tinini; at Lhu Body anil Landing tiiar 


rat u s a whole squadron of pursuit pilots, 
in hiding on some deserted field, could 
Start their engines acid he Ell ! lie air in one 
or two minutes / 1 

There are several till cresting new devel- 
opments in military airplanes. All-metal 
construction offers possibilities of hot- 
ter at ream lining, with consequent faster 
speeds. The army now Is experiment] tig 
with all-metal monoplanes for attack, 
bombardment, pursuit and observation 
purposes, On one of the great bombard- 
ment monoplanes the ivillg is three fret 
thick. 

New attack planes, capable of dropping 
ten 1:io mbs each on a target during a sin- 
gle dive and raining the ground with ma- 
chine -gun bullets as they puis away, have 
appeared. This is distinctly Jill American 
development. Attack aviation really did 
not exist during the war, except to play a 
very minor experimental part during the 
last few weeks of hostilities. Now an all- 
metal attack plane, fifty miles an hour 
faster than anything the army had a year 
ago, has been developed. 

New tactics with swifter ships are be- 
ing developed by the attack squadrons at 
Fort Crockett, an old artillery post abut- 
ting the Galveston sea wall on the Gulf of 
Mestieo. With new, fast planes, the attack 
pilots "strafe" moving targets and wreak 
considerable havoc. On this problem, 
which represents the harassing of troops 
behind the lines, they first took a column 
of troops and a truck train on the road 
and, at the first sound of approaching 
planes, tile soldiers scattered and stopped 
in their tracks when the planes came Over. 
From this. the situation was plot ted, show- 


ing the men at the first and their new po- 
sitions, the entire area covering the length 
□i the train ainl a width of 1 50 yards. 
Then a target duplicating a similar war- 
time target was constructed. 

Cardboard soldiers dol the ground and 
the attack planes approach singly, in ech- 
elon atul in l;3iree-ship formation, firing 
through forward machine guns as (hey 
drop dawn, releasing fragmentation bombs 
ilS they pass over, and again spraying bul- 
lets over the area from a gun in the rear 
cockpit as ittey pull away. Each attack 
plane carries four forward and one rear 
machine guns and ten twenty-five pound 
bombs, 

One interesting although dangerous ex- 
periment has brought about development 
of a new-type bomb with a fuse delaying 
the explosion from seven Lo ten seconds 
after it leaves the plane. Although the 
plane may be flying at an altitude of 300 
Feel and at a speed of 175 miles per hour 
over a target, occasionally the exploding 
bmnb sends fine or more of its fragments 
Into the plane that dropped it. One pilot 
had his ear cut by a fragment of bis own 
homfe, Since the bombs arc effective with- 
in a 200-yard radius and burst on impact, 
they always arc a source of danger to low- 
flying planes. Frequently ihc pilots make 
of l he in selves a “sucker shot,” as the at- 
tack pilots phrase it, fur anti-aircraft bat- 
teries, Now, in one maneuver, they fly 
close to tPse earth and pass the anti-air- 
craft much as a bird will wing pFist a win- 
dow. In this, way they are only n tran- 
sient target and their safety lies in low, 
fast flying amt taking concealment in the 
terrain itself. 







P;r:iy C ampUl 6cl SiJiii.c c. I Cl:r£s I an a At.v.ir.u ill in Brazil; It Is I SO Fm 
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CHSISTUS STATUE ON MOUNTAIN 
TO BE SEEN FOR MILES 

Within a few month. 1 ; , Brazil will for- 
mally J ed Lea te its C hrist of Corcovad o 
imon u men t, the "world's largest Christ US 
iiCatuer “ Tt stands 150 feet tall atop Cor- 
covada mountain, 2,200 feet above sc-a 
level. The statue, started In 1927, will cost 
5720,0001 The outstretched arm;; have a 
spread of 125 feet, and it is hoik of rein- 
forced concrete and surfaced with blue- 
green tile. It can he seen for many miles 
at sea and already serves as a ‘conspicu- 
ous landmark. 

(! Electric stoves that operate an hour 
and a half when a dime is inserted in a 
slot have been installed in the winter 
camp ground of Yo somite national park. 


NAMES OF FAMOUS 
BRING HIGH 
1? f 7^ PRICES 

Signatures of celebri- 
ties, both living and 
dead, are worth sums 
ranging all tbe way from 
five dollars to many hun- 
dreds, as attested by the 
catalogs of au copra ph 
collectors and dealers. 
The autographs and 
handwriting nf famous 
persons long since dead 
are sought bv dealers in 
musty re co rd s, often 
found stored away in al- 
tics or among other pa- 
pers that have lain for- 
golten for many years. 
Often the signature of 
some famous person re- 
mains in One family for a 
long period, being passed 
from one generation to 
another until the letter 
to which it is attached 
finally is obtained by a 
dealer and sold into the 
bands of some collector- 
Many collections of 
panics arc valued at 
thousands of dollars, and 
both collectors anti deal- 
ers go to great pains to 
determine the authentic- 
ity of a signature. There are bargains in 
autographs just as there are in other com- 
modities, atid one catalog lists for a few 
dollars original signatures of celebrities 
ranging ail the way from former presi- 
dents to jenny Lind and Queen Victoria, 
The value of an autograph depends not 
only on the degree of fame attained hy 
the signatory, but also on the rareness of 
such signatures and tlm type of document 
or leftcr to which it is attached. Signa- 
tures of former President Roosevelt, for 
instance, are listed by one dealer ah the 
way from five to seventy-five dollars. A 
historical letter by John .-Vdhiiii L quoted 
at £275. and a receipt issued hy Benjamin 
Franklin, “for fourteen hundred German 
spelling books/" is considered worth $450, 
while a letter from Abraham Lincoln to 
General Burnside is quoted at S375. 
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WEAKNESS IN AIRPLANE 
WrNGS FORETOLD * 

BY ROBOT ft - TO ? 

Otic more an ficEt-i nica^ aid to 
safe flying ha? been brought for- 
ward in the form of a robot which 
keep-3 die pi [tit informed ah out 
the condition os" his wings during 
a flight, thus averting the prob- 
ji.1i i ? i t y of a structural failure in 
mid-air. The attachments, little 
larger than thimbles, are. fast cited 
to each wing tip and a similar iu- 
stru merit and gri rt-jjlo w tube is 
iai the cockpit. A red light warns 
the pilot rtf a weakening wing. 

I lie structure ol wings hidden 
under fabric or mctaL may de- 
teriorate from tv ear, crystal Si na- 
tion of metal or other causes 
without the pilot's knowledge. 

The robots make use of the in- 
ert ca of tiny weights. They ride in pairs 
in vertical holes in a block of aluminum 
about I lie sine of a cake of soap, and arc 
held in pi nee by springs. Previously the 
appliances hud been used in somewhat 
similar form to indicate wing shock, hut 
by placing a robot also in the cockpit, they 
can be adjusted .so that, when the differ- 
ence between the shuck on the wing lip 
and that on the cockpit goes beyond a 
certain limit, the grid-glow tube wilt light, 
thus warning the pilot to land. Later 
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ElFrtrk Ca-illor. Which Can Amp1Eiy Sounds ni Tiny Glumes la, \ 
Kc|>iLkp| th« M MS-ic oE tlie L-iir EtBt Kills 'v 


MUSIC OF BELLS IS PRODUCED 

BY ELECTRIC CARILLON 

Tone? louder than can be made by 
largest bells, or rioter :ls soft as Lhe 
kling of the chimes in a boudoir clock, can 
be produced on an electric Carillon which 
through electric:* I vibrations, produces 
bell music in a much wider range Ilian is 
possible with real hclk. The can] I cm 
:-is!s of a serie 1 - of small chimes which 
struck by tiny electric hi turners actuated 
by a keyboard. The note* thus made are 
hardy audible, but the vibrations of the 
-.led chimes create small eledric currents 
in devices somewhat like the pick-up on CieI 
eU’dric phonograph. These currents are 
amplified by vacuum tubes and played to 
an audience through a loud speake^ ^*7 

CAVALRY DIRECTED BY RADIO f 

Radio is being used in tests to guide the 
maneuvers of cavalry, the mounted troops 
receiving their orders in the saddle and 
carrying out the wireless command?, Tt 
is expected radio control of the riders will 
add to the efficiency of cavalry troops 
since they can operate more effectively 
with the armored truck* and mol nr cars 
that have used radio for some time. 
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such robots may be placed at points along 
a wing anil also on the tail .surfaces. 


CWi th a population of 3,156.141, Shang- 

of the Far East. 
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AIR’S CARBONIC ACID CONTROLS 
y, £ TEM PER ATURE OF E ART H 

(J. ' If the amount of carbonic acid in tlic 
.11 r decreased to ball its present volume, 
the temperature would fall enough to 
cause another great ice age On the earth, 
Cal cul.it ions showing this were disclosed 
recently by Dr, E. O. ‘Hnlh^rt of the 
U, S. N-iiv.ll Research laboratory. The 
'TTniOUilt i> I hFl'i FTT-'f ri uioxlfieSn the 
absorbs much of the heat of the sun- 
light falling pn the eartVs surface. A 
change in the amount of this gas alters 
markedly the amount of heat retained by 
nir, and therefore tFie average lem- 
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perature over the earth’s surface. Doctor 
HulburtA work was concerned with cal- 
culating the air temperature to be ex- 
pected from a knowledge uF the kinds and 
amounts of cliff crent gases pres cut in the 
atmosphere at d Efferent ll eighty and from 
:l knowledge of Flow the various constitu- 
ents of sunlight are absorbed by these sub- 
stances. The sea- level temperature cnlcLi- 
la ted from his formula conics within one 
degree of the known average earth tem- 
perature, This is taken to mean that emis- 
sion and absorption of radiation arc the 
only processes concerned in the control 
of the earth's heat on the surface. 


' WuDE OIL FLOW REGULATED 
BY PIPE-LINE DISPATCHER 


D:ivLii£ GLaracp Eiw I. h it Mutt* tag Eijui^iptxl wi J . h Mir- 
rors rat Sl: 1 « iq Provide Rear vision 

MIRRORS FOR DRIVING GLASSES 
PROVIDE REAR VISION 

Driving glasses for the aPOlOrist now 
offer rear vision ,is web ns an improves! 
front view. The glasses are filled with 
small mirrors at each side nf the frame, 
enabling the driver to see what is behind 
by a glance into erne or the other of the 
mirrors witEauut turning bis bead, 


One oil company employs n pipe-line 
dispatcher whose ditties are similar to 
those of a train dispatcher, since he con- 
trols die distribution od the- *jI1 , flow 
throughout the entir e pipc-lid^ HCstcm. 
The dispatcher must sec- than the amount 
o-f oil delivered front llie held 0-r else- 
where checks wiLEi that received at the 
terminal, and determine the cause for any 
discrepancy. In the handling of different 
commodities through the lines, he also 
must exercise care t-o prevent contamina- 
tion of one product by another, A large 
map of ihe pipe-line system shows the ac- 
Uial operation of (be lines, pegs being used 
to indicate when gate valves are open or 
closed, so ilic dispatcher knows whether 
oil is flowing and where it is bourn!. 
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GAS STATION MADE ATTRACTIVE 
BY PAINTED BACKGROUND 


To provi^et ali attractive setting for a 
filling stadori in a Michigan town, LEae 
owners lured a scenic artist to make a 
rural scene in full color Oil (lie brick wall 
of a tm Siding at the rear of the station. 
The large scene, which covers the entire 
wall of the building, provides a decora- 
tive background In r the station anti also 
draws the attention of passing motorists. 


oi ins peels tig and removes eyestrain, 
since the opera tor needs only watch the 
lights after Ll lias beets set correcdv. 


BRAKE-LINING GRINDER FORCAR 
q g-j^GIVES EVEN SURFACE 


GAUGE LIKE A TRAFFIC SIGNAL 
SHOWS SIZE BY LIGHT 5ft '/ 

Like a miniature traffic signal, an elec- 
gaugc, in the inspection department 
td an automobile plant, flashes green, am- 
ber and red Eights to indicate to 
operator whether ttie part being 
is undersize, correct or oversize. It shi 
oHcitb certainty a variation as small as 
nil iid red- thousandth of an inch below nr 
love (lie? size sped fled Oil (lie product ion 
Fneprints, For cacEs part to Ejc inspected, 
wo standards are made of hardened alloy 
ft cel and lapped so exact size., one to i lie 
Ligll and the other to the low limit. These 
rand a rtfs arc used by the operator for 
el ling tfie gauge for any new part to be 
inspected and for cheeking- it from lime 
time. The gauge increases tjie s 

} 
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Attaching to the axle or housing of an 
automobile, a brake-lining grinder acts 
also as a micrometer gauge, thus eliminat- 
ing the use of expensive measuring in- 
struments in adjusting brakes, The grind- 
ing disk first is adjusted lo Lhe exact size 
of the 1 j rake drum and then revolved to a 

point opposite 


cm- 


each eccentric. 
The shoe is fitted 
so the lining just 
touches the grind- 
ing disk, and is. 
aticEiored in posi- 
tion, after which 
tFie motor is start- 
ed and the grinder 
is revolved one or 
1 1 1 f i re re v i d u [ >o . 
taking off all Eiigli 




spots and making the lining conform 
ytu the curvature of the drum. This in- 
jures the entire area of the shoe connect- 
■’itig with l tie dr uni. A micrometer adjust- 
ment permits any desired clearance be- 
tween lining and dnijn. n 
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“I lows tile weather 

* ^ i oday , chief/ 1 

came a voice over the 
phone, 

" F" v ety th Eng gro li i id- 
ed till noon." was the 
reply; "Cal! -me [lien," 

"Bill the president 
■. '. n lit - ’ a ship For a sp e- 
etal party." insisted the 
voice mi the wire. 

'"Can't do a thing till 
after twelve o'clock,' 
came thy answer from 
Ward T, Van Orman, 


Atifrvi:, "Tr.-! n :,5 Nd yr n Air W«aUit 7 Rupert wi T>ici) 
Course of fciU.ii BiiUooh fftirti iH ThrftdolLtc 


t; Below, PlD!tinc 
reived by Phwne 


meteorologist of (lie Goodyear Tire com- 
pany, one of the growing army of fore- 
casters which is playing a more important 
part in modern industry every year. 

Never before has the weather received 
such world- wide attention. Four great 
nations — Great Britain, France, Germany 
and the United States — gather and ex- 
change data, on thy N prill Atlantic. Ex- 
peditions ary studying “Greenland's ivy 
mountains," and its icebergs and winds, 
to better forecast storms and devise a 
northern flying route. Weather stations 
on Hie antarctic continent are predicted 
for tile same purpose. 

AH over the globe thousands of kites, 
hallo oils and airplanes go aloft daily to 
read temperature, pressure, wind direc- 
tion and velocity. Automatic typewriters 


sen rt hourly reports along (i.OOO- m ties nf 
airways. Static* is being harnessed to Fore- 
cast storms, tn two and one-half years 
the number oF special meteorological sta- 
tions along airways has increased ten 
times over. Five years ago the weather 
bureau spent $7.5,000 a year on civil air- 
ways, while today it spends over ?1 .300,000. 

Tlie ynung man taking up meteorology 
as a career today is advised to enroll for 
a four-year university course, Field serv- 
ice follows. "Before the College man can 
take charge of weather service at a large 
airport,™ says Willis F. Gregg, of the 
weather bureau, "he will need three to 
four years of field experience. An air- 
port station giving twenty-four hour serv- 
ice requires four to six men, especially 
where there is much night flying. 
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equivalent 5s required, 
including: One year of 
physics. The entrance 

salary is Si ,440, Senior 

meicoruEo.gists receive 
$2,000, nn i L 1 1 1 c highest 
ralings are $?,600 a tKl 
?6,400 a year. 

“Large industries," said /nines H . Scarr, 
of til e New York weather bureau, “will 
soon employ their own meteorologists, to 
interpret ili? data gathered by the weather 
bureau. Shipments of live stock, chicks 
and perishables of all kinds, depend upon 
accurate weather knowledge.” 

Along (lie Paei fie coast experts already 
arc employed to forecast, a year or more 
in advance, rainfall and storage-basin 
conditions for power plants. The South- 
ern California Fdi-ain company forecasts 
its water receipts, as deficits must be made 
up from steam plants, Fruit growers 
must know what to expect. "Large in- 
dustrial organisations/' says ]Tof, George 
1% McF-wen, of the University of Cali- 
fornia, “are maintaining research depart- 
ments for the purpose of improving fore- 
casts essential to efficient management." 

Professor Me E wen is studying the 
Japan current and mid-ocean tempera- 
tures to develop a method ni forecast in g 
weather far in advance. In the next 
quarter-century fi fc probable that meteor- 
ologists will have Jet emii tied 4 lU the basic 


nipHt. CSa.fi o( Aercgraph with 
Ciltv-cj SbowinK Multure, Tempera- 
ture and FrmwlTu: KeIqw. Weather 
Oli^ti-fr Holding ScLI-S!tc's-€ri'ii- 
Inscru men It 


‘■'There are now over thirty airports 
where regular observations arc taken, cov- 
ering such Hying conditions as ceding or 
h eight of low clouds 1 visibility; wind di- 
rection and velocity; temperature and 
pressure; upper wind data, and general 
condition?, Such data enable the pilots 
to avoid fog and low clouds, heavy rain, 
sleet or snow, severe thunderstorms and 
dangerously low visibility. No air-mail 
pilot flies today until be has the lalesl 
report, sometimes from an incoming pilot 
ns well. The great reduction in accidents 
last year is die result.” 

More than 100 junior observers are Ap- 
pointed in the weather service Annually, 
filler taking civil-service examinations. 
For this work high-school traitLing 1 or 
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cau^s 0 1 0 ti r 
changing weather. 

From til i-s.1—0 tears, 
island, polar ra n c( 
rtioving stations of 
alt kinds they will 
know long iai ad- 
vance just what 
weather to expeer, 

Meanwhile, 1 h e 

weather scientists arc rapidly devising tile 
hest instruments for recording changes. 
A fully equipped office wild have harnni- 
ettrs and at least Otie barograph, lo re- 
cord the changing atmospheric pressure 
on a moving drum ; J h e r trtCmeter.s for 
ilia Jf i mlim and minimum readings, and 
thermograph for recording them ; A p-y- 
ehrometer, which by reference to tallies 
Rives relative humidity, or moisture, in 
the air. dew point and vapor pressure t 
hygrometer ailr] hygrograph, [or humid- 
ity; anemometer, to give velocity of wind, 
mid anemoscope, or wind vane, for direc- 
tion of wind- 

Uadin has added vast Opportunities 10 
tlie weather service, [n Germany and 
England weather maps iite sent by rani id 
to aircraft ; last year the dirigible "R-W 
sent reports and maps to its sister ship 
tlisc "fi-IOIV" white aloft. On western air- 


ways here pilots converse fifty tO'100 miles 
away, and warn each other Of bad weather 
ahead An airway observer is stationed at 
all emergency landing fields along our 
cl lief aim-ays, 

I'iarly each morning from the surface 
of three oceans and from (he several naval 
sir stations scattered around the rim of 
the United States, the navy's dying weath- 
er men take off for a two-mile high jaunt 
into the heavens. On the lower right 
wing of each plane, swinging in rubber 
cords, U an automatic u either instrument 
On the cylinder (if which is written a story 
of the tipper air by which all of Uncle 
Sam naval airplanes are guided in their 
dangerous mission? Over the sea. 

Each flcel has its aeri al weather observ- 
er. From the Atlantic, the waters of the 
Pacific and along ihe Shores of China, (he 
Hying weather men observe weather in the 
making while riding 
aloft. At each air sta- 
tion, from An ago st (a to 
Sand Point, Waslli tig- 
ton, weather experts 
climb into the 
blue each day. 
And from their 



composite observations and 
the recordings of their deli 
cate in-l rmiH'tJt-, the navy's 
h'ivti weather service chart ^ 
the nir each iliousantl fed 
from) the ground up to an 
altitude of two miles, and 
pre fliers with accuracy Ihe 
weather from China m New 


Ul'ur Llift. Hi:ABILrL|iE <i- 

riLiig Pqwer Fror^JArfl?; Ahoijf 
■ .::S GLkiC-l&rtPrtij TtII Ci-iir] 
it ?Ti-(hL*r 0-pl™, Sending 
L |i i] Kiie .1! .'. Vr'cailiui ;.iHiii:=i 


Ahovt, Ctun Converting Hi^Ji-ALliludc W-tiLh 
cr Records; Ri^Ui, > EiprttJ'in^ Rcr^nicr 


York and from Panama to Alaska, 
On one occasion several squad- 
rons Oi" planes were living over the 
Pacific while the aircraft carriers 
1 1 i w e< I 1 1 1 "i ;u gl i a mild sc a. \ S ea fit i in e 
lh-- weather plane had gone up and, 
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after (he cliarts had heen studied, 
the we.it her man reported a storm 
would. descend En two hours. The 
radio crackled. Although the sun 
wap shining and fair weal tier 
seemed indicated on the -nr fate, 
all planes were called in. Ami ex- 
actly two hours after the first 
wanting, rain was falling in tor- 
rents. Ac another trine tile fleet, 
warned by an aerial weatherman, 
put into a harbor not 11 a hard Atov*. 
blow had pa -serl 

Uppei'-air soundings are important he- 
catrse changes in the wind that affect the 
weather take place at considerable alti- 
tudes, from 4,500 to f>,5h0 icer above the 
earth \C those altitudes wind currents 
are less affected hy ground friction and 
changes in topography chan tower cur- 
renis. Tii fact, al one point 1 he wind may 
Ij-e blowing dice cast a. uric above the 
ground while surface conditions may have 
if warped far out of it* (rue course lower 


I'til.-rfiS! (VntRle TnitHUtlEB 

ObaervLiiR S*'1 Le hi ol Pilot But I our, w.ch Theodolile; n*Jiwv, 
C*i W:,y or Meaiwuii Al mwph-rrk KlMttrifLiy 

tacking force to surprise the "emunvA 
That '■b one of Lite important aims of the 
flying weather service for the navy, to 
enable its air squadrons to proceed with 
Uf most secrecy Otl any important mission r 
Cnpt, Ira Eilker. on his recent 300- in il-e- 
an-hour flight from Long Beach, Calif,, 
toward llns Atlantic, depended on such in- 
formation and, a> a result, knew just 
where lie would find favorable winds. 
Weather men want to team more about 


iti the west there is a temperature inver- 
sion, fog will come rolling En from the 
Pacific Fiy nightfall, 

W Elite the navy's efforts to cEsart the 
upper air and m make weather forecasts 
are tEie most important meteorological 
undertaking now in progress, they still 
know little about the upper arm os p here. 
And so important are these observations 
considered that plans now are under way 
far a flying weather man to accompany 
the army's air forces during all future 
maneuvers. It will be his task to is sac 
every hour observation!! that wil! tell | he 
pur-nii plane-, the bombers anti tlte itb- 
servation slops where they will find clouds 
and clear spots during the next hour of 
living, Fn code these directions will fly 
through the air and enable the large at- 


down. 


what's taking place two miles above the 


Navy high -altitude observers have 
learned that. if the temperature falls 
rapidly as (he plane ascends, rain will 
come. If the atmosphere changes rapidly 
at different levels — is in n stale of turbu- 
lence — nearly anything may happen. If 


earth because they are becoming more 
convinced that storms start up there. 
Balloons have been sent tip twenty two 
miles for soundings, hut no man has been 
able to fly with his instruments to even 
half that attitude. 
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GIANT WHALING SHIP BRINGS FORTUNE IN OIL 



Vipw qf fiiiiii Whaling Ship, '"Sir Jimei, Clnvk Rok. 

Crutac; cbc Value o£ [lie Oil Ert^i This Cafdi 
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After an right months' cruise, the “Sir 
James Clark Wms" giant among whaling 
vessels, readied New York recently at 
the end of its maiden voyage witll a mil- 
jinn -dollar catch. The great Iwo-iunndetl 
eraFt left Norway last August and in tight 
months bagged 1,444 w hales. Lire catch 
yielding oil with an estimated value of 
$1,250,000. The boat 1 raveled 25,000 miles 

id its quest for whales, and Otic man among 
the crew kilEerl 254 of the creatures^ 

(A H4- 

streamline design in nature 


SHOWN BY HEADS OF FISH 

Fish 
signers 


were tiie original streamline de- 
and their heads form the keynote 
elements in their designs. Man lias learned 
with much labor and blundering to follow 
the principles, the fish seem to have adopt* 
ed from necessity, Dr r William King 
Gregory of the A nie rican M uTFli in of 
N fi ( U ra l ” 14 i st o ry, who has made n study 
of the skulls of 2W0 types of fish, says tlm-.e 
Structures offer solutions of problems in 
both engineering and physics. The nor- 
mal fish skull is more or less bluntly 
wedge-shaped, both imtop arj.fl side views. 

TLLjL 4-V^J,-,. Cti- ; 
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This is a necessity imposed by the dienm-T- 
lining of the fish's body, for in a properly 
streamlined design the greatest diameter 
is well forward of the middle. The lisfi’s^J 
head, therefore, widens rapidly to fit this 
widening of the body. Fur? her more, if a l, 4l 
lisli is flat from top to bottom, its skull is ry 
flattened ill the same direction, while if tr* 
it is flat fro us side to side, tile skull is high 
a nd narrow. The fish's head, of course, 'y 
is not a mere wedge stuck in front of the 3 
body, for it must also carry important or- y 
gans of sense, and so there must he a \ 
compromise with the re-sub char the heaih^x 
is not perfectly stream lined, but is as near A 
perfect ns natural conditions permit, As * t 
an entering wedge in the fish's progress 
through the water, the skull must take the 
thrust of the water from the front, and 
the push of the backbone from the rear. 
This play of opposing forces has h rough 
about systems of bracing and strengthen- \ 
iug of hony structures ingenious in de- 
tfirl and h£irj]]OTi3H>us fts a whole. 
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CA process for making Industrial alcohol 
from natural-gas wji&te his been dev el - 
o ficd in Canada*, 
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PHOTOGRAPHIC LANDS 


HEAP 



Sticks, stones, twigs, mots, dried grass- 
es and Did fur, jumbled together iit a box, 
would unifier ordinary circumstances be 
called rubbish. But to a T oronto pliotojf- 
raplior these things are the malbftjils from 
w Fifth lie makes landscapes to photo- 
graph, And the .success lie has had with 
his synthetic landscapes is world-wide. 
A. T, R oberts is_ a com me re i al photog- 
rapher in the daytime, and his business 
also is Ids hobby. To a corner of his base- 
ment, he keeps an old plate camera, a 
table, shelf, and a few multiple electnc- 
light sockets. Here he plays in the eve- 
nings, building np, from the odds and ends 
that most people discard, realistic land- 
scapes. Whenever Mr. Roberts has an 
idea for a landscape, he makes a small 
sketch of it, Then he rummages through 
the assortment of boxes for just ihe right 
twigs and sticks to make his trees. A 
root turned upside down becomes a line 
tfee, and grasses; bundled together make 
excellent poplars. Trying out various 
twigs, sticks and grasses in this way, he 
locates the rEgEat woes for the particular 
seen®, These he pastes onto his work- 
board, about two feet square. That is the 


first step. Then comes the sky. A box 
full of assorted skies ls on the shelf. 
These arc actual skies winch lie has plioto- 
gra plied- The right .sky is picked for the 
picture, the wind direction as shown in 
the clouds is noted, and the trees built 
up accordingly. They must stand in the 
ground, however. Sand, either dry or wet, 
here comes into play. It is spread on 
, heavily or thinly, depending on the effect 
desired. Paths are made hy making a thin 
groove with linger or pencil. Perspective 
must not he lost, and the path must lead 
somewhere in the distance. Wagon wheels 
depicting a road are sometimes used. 
Effects hy means of paths or roads can be 
made so that the distant skyline will seem 
twenty miles away. Grassy It ill si ties are 
made from old fur trim m tugs of coats. 
Placed over small stones, sand -strewn in 
places and rubber! the way thy wind is 
blowing, they form the grassy slopes. Wet 
cotton batting rubbed black, coal, clinkers 
out of his furnace, grit, sponges, and 
many Other items of similar nature go to 
form the contours of the landscape. Once 
the scene is built up, a frame is put in 
front of it. Through this the last [rmcFies 





0 j ELECTRICIANS AIDED BY PUER 
IN REMOVING INSULATION ,, 
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Electricians often experience djlhcnlty 
removing insulation from wires with 
■^ordinary pliers because the insulation 
must he mashed near the jatvs P and the 
is thus flattened so it may easily 
break. To overcome tins difficulty, a 
plier has been made, The tool is 
down near Lbe point so the wire 
at die most convenient angle, and 
small surface of the insulation is 
to die pressure of the jaws, thus 
the workman to cut it without 
injury to the wire itself. Hy locating the 

cutting point near 
t Fi e tip, small 


pieces, of insola- 
tion will fall in- 
stead of clinging 
to 1 lie pliers as is 
the case when the 
covering is mashed 
near the jaws. 


Milking Mode! of Cii-nt ETomefly: E 1 cc!tLc Mciur ln-^& 
ride Body Raises ajid Lowers the Head “ 


raise and lower its head, thrusting it into 
a sugary solution and lifting it out. Build- 
ing flic gargantuan insect was no simple 
matter. First, a model of the ffly’s body 
was made of wood and wire and a casting 
was formed of that model. The papier- 
mache shell was tmitt over this core. The 
insect is two Icel high anti thirty inches 
long, has lifelike wings ant! papier-mache 
legs t ei rt forced with wire, 


ON GOLF BAL 


NAME PRINTED 

BY SELF- INKING MARKER 
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Golf halls can now be printed with the 
full name of the owner by n self-inlring 
_ s\ marker which presses in the means of 
■ b idertti heat ion without injuring the balls 


GIANT HOUSEFLY RUN BY MOTOR 
SHOWS DANGERS OF PEST 


Visitors to stale lairs this year will see 
a motorized housefly lugger than a bull- 
dog whose terrifying appearance is en- 
hanced by electric illumination. The giant 
mechanical fly was constructed by the 
government to demonstrate how the pest 
spreads disease and contaminates fond. It 
in made of papier-mache and plaster, and 
inside the body is a tiny motor and re- 
ducing gear, which enables. the insect tt 


in any way. The device, when In opera- 
tion. somewhat resembles a nutcracker, 
the brail being placed in a grooved recep- 
tacle in the end, and pressure being ap- 
plied to two li an- 


ti Sts, The ink tube 
or cartridge al- 
ways is in posi- 
tion Hit i n k E n g 
the -type anti con- 
sists of a flea i hi c 
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1 li be of indelible itsh. which is supplied to 
a Silk pad througlujnc perforations., ^ 
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are put Oil, as looking straight through it 
tlie effect gained by Lite camera i=; pm- 
dneedr While lighting The scene is The 
most important part of the procedure, 
no extra-powerful lights ate used, only 
(hose to be found in every home, varying 
from forty to 1 00 watts. A very small arc 
light is occasionally used. With the light- 
ing arranged overhead cm from the side, 
and sometimes even from underneath, 
there is another readjustment of the odds 
and ends that make tip tlie landscape. The 
manner in which the clouds are lit on the 
photographed sky, solves the direction 
frotn which the greatest amount of arti- 
ficial light must be rlirected. 
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TiavcUcg DJtcl, SwiMrf xml Hntifc tie Ally to Pick Up 
Sr ri nsr of Drill. Pipe- 


Driilefx nr-auprf Vnc ’"Kelly" WJii(h Fi(= irin EhuIte 
Hole ('ii KosAij' TltiLe 


T^VER since ■n I cl Col-oncl Drake in iKif'i 

J drilled what later pm red to be tlie 
fi r > L oil well- -dawn cn .1 depth of sixiv-twn 
feet — man ha^ dropped his drilling toots 
deeper— seeking larger nil production and 
longer- 1 a -it mg belli .. I on years ago, a 
5,H(HMoot well wa?, considered very deep, 
but today that dcplh ha- been virtually 
rl ■: • ■ : 1 ■ i ■:■ ri .. A rotary drill bns gnawed if- 
tv ay 9,7011 feet below Semi-T rnpir ridge, 
011 (be uv-t side of f 'a! in ‘I'lHa's >nn j ■■ 1 :l - 
1 1 11 in valley. 

One Fl mid red and nine Ians nf lb in- 
to 1 ailed stcid pipe, with a bard liis screwed 
0 ti to ii- lowest sin nth drilled tlie la -i foot 
of this deep hole. Down through a tv, j- 
inile column of mud. through alternating 
layers tjf sand and shale, toward tlie hm- 
totii of what in tin? i'liocene period was 
an ancient sea, llie hole points. 

As the l>if Itirnnl 6 Of! times ouch tui ti- 
me. up through the Fiole, outside the drill 
pipe, came t| 1 mil cities of dark -gray mud. 
It had traveled from the surface iwi miles 
dnwn and up again. As k poured down 
the sluice ho.vcs, darker streaks and Mih- 
b k:- of varying dimensions marked ir« 
stir Face, fill I Til ark gold had come up 
two miles to the light of day. 

Here, -on a gamble, man had sent down 
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|or Black 

liis touts seeking' 1 1 1 1 - deepest oil sand yet 
penetrated- fieologtsts hud learned I IulI 
another near -by well had shown l races of 
ml. So Slid Oil company officials decided 
to spend SUOtMXK! in testing a new arca. 
Dow n went the bit for the lirst {line in 
June last year, and until late I A- hr nary, 
three (trilling crew-! worked daily, running 
in, drilling, running out, until the world’s 
deepest oil well had been tom pitted. 

During the last mile and a half of drill- 
ing, the crews took samples of the earth 
for study. Alternately the hit pas-cd 
l h rough layers of tFude mid sand, both 
fairly hard, gray deposits. Oiice tile drill 
bored ill rough a lOO-foot layer of shale, 
one of tEiu widest found during the two- 
mile descent. When the ^enres,” as oil 
men know them. were examined under 
the microscope there appeared millions 
of minute shellfish, or "formus," rforami- 
nifera) which existed in the aueient sea 
that once ebbed and flowed ill what is 
now California. Their bodies gave up 
much of the oil that flows from California 
boles. 

Eventually the drill hi Williams Mo, 1 
it ill have reached the bottom of that an- 
cient st?a- Until 1 licit time, the oil possi- 
bilities of the hole will not lie exhausted. 
Whether tins thin-walled steel drill pipe 
can sustain its own great weight at depths 
of three or four miles remains to be 
Teamed. Aside from overcoming iliat 
great weight and battling [be intense heat 
that exists at such depths, drill crews are 
ready E o explore further down for oil. 

In drilling down rn 9, ./Oft feel, one see -5 
the modern application of science in drill- 
ing’ an oil well thought impossible five 
years ago. No one was injured, no tools 
were lost, flic re were no long-drawn-out 
breakdowns. Steam (timed the drill, and 
down it went. As it descended, mud re- 
luming from the depths increased in heat 
until at last tEie circulating fluid when it 
escaped into the sluice box reached a 
temperature of 126 degrees Fahrenheit. 



"ChrVKW ’Tr<c 1 ' Pla-rwl m MimiIT, ot Witt L0- Et 
Broiijrlu Idj by M cfeia, <■( the Various Valves Pressure 
Ci n Be Ci-r.trsLIec 

Each day tFie joh became more difficult, 
until a[ last each morning the crew would 
run in 12! stands of drill pipe, each eighty 
feet Tong. Four hours, of each twenty- 
four, the derrick man would swing the 
great traveling block En to pirk up a stand. 
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The 1 hull seems to h-e governed 
Ijv hen. arid weight. When Wil- 
liams No. 1 reached 9,700 feet. 
21 ft, 250 pounds of pipe and 9 rill 
hung front the cable running 
down from the top of the 322- 
fooi Lower, The drillers have 
learned :t trick, though, time helps 
relieve thi- great weight materia' 
Ey. A float valve, which allows 
Ehe mud in flow down hut never 
up through the drill pipe. helps 
make the pipe float as it rests on 
the column of mud, Even then 
nearly nine-tenths bangs from 
the top. 

At a depth of two miles, the 
wells are so hot and the pressure 


Ta-wcni'n Siring .if Li/ge Cn&Lifc Lii Wtl!i RLr h.L. 
Bil»nt E-Iccrric Motor and Gears Inclosed in Sinijlv 
H:,* ((it ]'i:iit|: iri|j :i 11 ti-ji Well 

the driller would manipulate the engines, 
and the cathead, lead tong-, and hack- up 
men would spin hi stand after stand, lock 
them and pull I Fie slip-; to permit the pow- 
erful engines la drop the string down un- 
fit her eighty feet. 

The pressure of the column of mud en- 
ables the Operator to keep the hole open 
even now during the lower 1,200 feet; 
that is, there is m> casing Inflow the 8.575- 
fooc level,. Although the column of mud 
builds up a pressure of 5,[*W pounds to 
the square inch, ar.d thus fights hark rlic 
walls of mother earth, the drill pipe forces 


its way down and. tike a snake, follows 
any curvatures lliat may exist in the hole, 
unlit it reaches the bottom. Sometimes 
these deep wells will wander 2.50ft feet 
away from their vertical palli luring a 
descent of 7,500 feel, yet the drill pipe 
dues not break, so great is its strength 
and flexibility. 

Hut how deep can main drill for oil? 


is so greal that work proceeds only with 
difficulty. Water alone has a pressure of 
4,330 pounds to the square Inch, and a 
column of mud standing thal deep hi hie 
hole has an even greater pressure. It is 
this pressure holding Eiack the earth that 
enables drillers to go down in an "'open 
hole” at that depth without dropping a 
string of casing. 
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Rut the 3ieat! At “000 feet in one well a 
thermometer registered 2Qd decrees Fahren- 
heit, before cementing that wc.lt, fifty tons of 
fee iv ere circulated to cool ilie formation. And 
when yon think that one hole wan recent enter! 
nine <im.es, and 'Mill was wet, you can picture 
some of ilia difficulties of drilling two miles 
below ike earth's surface. Often 3 .• X M 5 or more 
sacks oi cement arc used to shut out the water, 
and when this tails, the drillers do dot know 
^ It ether they have made a mistake in their 
method, nr I lie great pressure has squeezed nil 
the water front the cement before it has lime 
to reach the proffer place ami harden. 

In sinking deep wells, the drillers defer in- 
serting casing as long as passible for with 
each siring set the diameter of tile hole is 
reduced. On W ill tains Mo. 1 Lite top of 
the hole measured twenty-seven inches in 
diameter, hut tit is was reduced progres- 
sively until it was only eight and one-half 
inches across at the bottom. 

No hole deeper than 9,000 feet has yet 
produced oil. At least four others have 
gone below that great depth only to yield 
water — and disappointment. Yet the eter- 
nal quest for deeper oil Helds goes on, 
and oil men believe the time will come 
when they will draw this liquid gold from 
wide belts three or four miles below the 
earth's surface. 


Lrtckiiife IV: i S'.jiikU , f Sol! Pipe ir.tc Place; nisht. 
.Derrick of Wnrld'a Pnvot Wall 
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Parachute Thai Openj Instantly and Intended Ear Leaps Erum Very Law 
Allitmln : Et Is Shown aa It W.ja Tchiiii wiiN. a Dymmty 


PARACHUTE FOE SHORT JUMPS 
IS SUCCESS IN TESTS 

Increased! safety for aviators u prom- 
ised in ci parachute intended particularly 
for emergency leaps at low altitudes. In 
tests, the silken umbrella opened instant- 
ly v, lien dropped from an airplane flying 
le--j than UK) feet above the ground. Orrti- 
narily an altitude nuieli greater is re- 
f|uiret! for ti parachute jump because o£ 
1 lie time it takes the device to open. 


moonlight AFFECTS THE RADIO 
C^SAME AS SUNSHINE DOES 

^ ^Moon Eight, like sunlight, interferes wiih 
radio reception. 1 >r. Harlan T. Stetson, 
of Ohio Wesleyan n njymvj r y, b~ :r-a c It pvl 
this c oijd™TnrnraIjyr,Tnaly si ng L lie strength 


. L.L (*/* 


oi signals; between Chi^K^ 
capo and Boston fur sev- 
eral years. TTe found the 
reception ini proved J 
about 100 per ccm whciv 
i he moon w below the** 
horizon. T Ki s is believed* 
due to a negative electri- 
cal charge on tFie moan. 

An other experimenter 
also established inde- 
pendently the on favor 
able influence of t h c 
moon on [he reception oi 
radio waves ot 4,000 kiloO* 
cycles. Radio waves trav- \ 
el long distances only be- 
cause they are reflected ^ 
from a layer of electrified^ 
particles in the upper at 
i iL'i s | ip ere ab on t sev etHy r 
miles from the earth. 
This radio mirror, known 
;in LFie Kennedy HeacbJ 
si tie layer, is pushed 
downward w hen the 
moon is passing over 
head, which produces 
somewhat the same so 
of disturbance in radio 
transmission a - that made 
by sunlight, which con- 
stantly bombards the 
earth's atmosphere wit hi 
electron^, these in turn 
tearing apart the positive 
and negative charges of the atmospheric 
molecule*. U file sun is Enore active 
occasions, as when large spots appear on V 
its surface, the degree 03 ionization in- 
creases, producing about the cltcct of low- 
ering [he atmospheric layer. The de- 
creased strength of the reception at pres- 
e lit over that experienced in the early days 
of broadcasting, and llie vastly poorer re- 
ception in the daytime as compared with 
night, arc Loth due to the changing effect 
of the sun'-, rays on (he earth's atmos- 
phere, In addition, however, both day 
and night reception vary from time to 
time for what has often seemed no good 
reason at all. It is now believed the cause 
may rest in the sun's atmosphere itself, 

ITO nr Bureau nf Information is for your 
benefit. Use it as often as you please. 
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SHIP -CANCER’ 3 STOPPED 
BY ELECTROLYSIS 

DIVERTER C ,oS'3 

‘'Cancer 1 ’ ot - electrolysis f-hich 
tuts away a tern bearings,. propel- 
lers, propeller shafts, ami rudders 
ol ships b stopped by an electrol- 
ysis eliminator now available for 
installation on any vessel. The 
device, slip Fitly concave and cir- 
cular s it shape, is usually attached 
ill pairs to the bottom of (lie 
ship, with a copper wire hookup 
Lu the engine arul water-circula- 
tion system, and also to the stern 
hearing anti stuffing box (jn the 
propeller shaft, It \< claimed 
many Irips to dry docli made h_y 
sait -water craft are due to the 
fact that the circulating water 
system, with its brass and iron 
piping; and salt water for an elec- 
trode, constitutes a perfect gal- 
vanic battery. No effort is made 
to alter this fact in the device, 
but the daw of current is diverted. With 
the eliminator installed, a removable core 
or electrode is Lhe only article eaten awnv. 
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Wotljinni. Equipped with Life Belts as Proterticin in Ctw trf & 

J-'ail, Ki hni i. Lii f; Hi.-wirr [.: u I 1 L=. ffOllfi H I -.KiU.lj,n 

LIFE BELTS GUARD WORKERS 
HIGH UP ON BRIDGE 


* 


WINGS 


OUTBOARD BOAT WITH 

SETS SPEED RECORD Cf 6 {Q 

Equipped with a pair of stubby wings, 
an outboard -mot or boat driven by an 
Italian recently set a Speed record of 
45 /S mdes an hour for that type of erase 
a/ Gardone. Italv. The boat, with its 
do Lilted llU v" - ; ayrtL short wings on eacli 
fide, hears a remarkable resemblance to a 
ny riarplan^’ when, racing. 

\_t A-rUl 1 - rl' 


Workmen, wearing life belts and sup- 
ported by stOUL rOpes, recently accom- 
(jp pi is bed the dangerous task of removing 
three lead -sheeted high -power cables from 

Br ooklyn br idge. carried 6,600 

volts, but present-day requirements com- 
pelled substitution of cables working 1 at 
27 m and 33,000 volts. 


SHELL THAT ILLUMINATES SEA 
REVEALS RUM RUNNERS £1. * 





O'dilbiMrcl-Motor Hut i»:ib SlUt>l),y Wbiga Trwi j.l-i. S; : .V K*cord 


* oust guardsmen are experi- 
menting with a bomb-signal gnu 
designed particularly to reveal 
lhe operations of rum runners 
and thwart them. The gun is so 
powerful that when tired to wind- 
ward it can be heard a mile away 
and is so- equipped that it can al- 
so di soli urge sludh with 600,000 
candle power, which will light up 
the sea. for miles around. Al- 
though the bombs may explode 
over rum boats or other vessels, 
fragments will not injure the 
crew of the boat that Is signaled. 

l /i-t-v r- A / 
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hy r radin-tclegriiphy and 
ah that is required For 
wire transmission is a 
good telephonic connec- 
tion between transmitter 
and receiver. When op- 
erating' a? a transmitter, 
the set. after hemp syn- 
chronized with the re- 
ceive i’, works through a 
photo-electric cell which 
converts va Hat i o ns o f 
right into variations ui 
current. When used as 
n receiver, the optical 
feature is dispensed with, 
and a small tracing pen- 
cil takes its place. 


GLIDE BOAT KEPT 
LEVEL BY STEPS 
VI i JN BOTTOM 


CiniiSJftdAL 


REPRODUCTION 


For high-speed trans- 
portation on rivers and 
hikes, a German engineer 
lias ma> -c glide boat ot 
ra d gen 1 tics ig n. Src ps 
ha*rc been cut into the 
tfottom 01 the craft so 
that, even at a speed t>i 
more chan twenty-five mile- an hour, the 
bnat remains/ njd^oniril in the water where 
the Hern;! oi '-tilers tend to rise, The steps 
also give til'.: craft greater stability. per- 
mitting m me passengers ro ride, and since 
it has my' keel in the ordinary sense, it 
can l rave' in shallow waters, It averages 
thirty- vne miles an honr. 


$i»! fie Iriil rucnwn li >.£-■! A |«: hiilIv an Receiver ir.d Transmitter bi Sor.:l ir-K 
Picmrts by Wire, an,:) m E sample ot Its WVrli 


^ PICTURES SENT AND RECEIVED 
BY SAME TELEGRAPH UNIT 


Transmitting pictures by wire has now 
reached a stage where the person with 
only a limited knowledge of the process 
involved can botli send and receive pho- 
tographs. A com pact German Instru- 
ment, known as a “Client- 

o graph." can be use d 
alFenintely as a 


receiver 
or tran sm i tier and is 
simple to operate, since 
the pictures require no 
treatment before trans- 
mission and any original 
can be sent as long as 
its dimensions fit the 
large drum of the re- 
ceiver. At the receiving 
end no chemicaE devel- 
^erpment oF tlie transmit- 
ted picture is required. 
Sending can be done Uy 
cables, overhead lines or 
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FIRE 13 NOW GREATEST 
, ENEMY OF SHIP^ ^ ^ 

Ships now are better guarded 
against the action of l lit - i r natu- 
nil enemy, lllf sea, tKnta former- 
ly, liLit rtcent statistics assembled 
for Hamburg shipbuilders show 
tli at the risk oF lire lias been very 
considerably intreasetL La ■■■l year 
] 13 vessels of Ilf^AP tons were 
reported to have been totally 
lost, the character uF the cargo 
unknown, anti thirty-eight, of 
114, tons, carrying general 
cargo. General cargo. i.s usually 
shipped in regular liners, appar- 
ently being considered safer there 
than in a tramp vessel. However, 
it appear;! the very claim to regu- 
larity of the modern liner may 
be a danger, because the strict 
observance of time schedules of- 
ten catnes storm warnings or 
news of low water levels to lie 
disregarded. Added to this is. the 
miscellaneous goods such a ship 
carries, which cannot he loaded 
or stowed to best advantage. Fire 
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Powerful £ea;d»liplii t*n>|ci,:iln|t a 5 ;|jn Aili^-ri ining, ?he Army 
onto Empire Start Building, ilte Tallest Skyscraper 


--Q is now one oF Lite most frequent and cost- 
^ly of alt forms of casualty. Before the war 
nearly every fourth ship of tlie world’s 
mercantile marine was reported damaged, 
but recently almost every second vessel 
was i n cl ud cd ini lie ryt u rn s. 


HACKSAW FITS ONE-INCH SPACE 
AND HAS RIGID FRAME rf s j Q 

Having a throat just deep 
accommodate the blade, a hacksaw 
now being offered enables cuts to 


SIGN PROJECTED ON BUILDING 
BY POWERFUL SEARCHLIGHT 

Transforming the world's tallest sky. 
scraper into an illuminated billboard, a 
powerful searchlight was employed re- 
cently to project words OtltO Ihe side of 
the Empire l? La to budding in New York. 

The light cant the words “The United 
■,7L S LLt* Army Builds Men" onto the wall. ’’-•J 


n, 


MECHANICAL EYE FOR PLANES - 

. . „ . , ,, . f 3 SEES TWO MILES IN FOG Q{ ^ 

m a ne m a -.pace nliemip liarrllv more than jJ £*- 

inch clearance. This construction al- tllc guidance of nViators, a median, 

results in improved balance and rigid- rt ^ c - vc ]ias bcc11 developed wlncti is able 
making the frame especially useful £ot,-0 to "*«" for a distance of two miles in no 

average fog. The apparatus is designed 
3 tube set on the tail of a ship, sight an 
wav light through the log and reproduce 
on the aviator's dash a synthetic beacon 

\ aiuksnw Prime That Op^rales lji SraaiJ Space v rr r i l ■ 

I L he artmcLal c1zlss.Ii bejicuri is in two purl: 
ng small pipe a? 1 it lias no tendency One shows the flyer whether ihe airway 
to wabble oil shallow cuts. The blades ^ light is to left, right or straight ahead^J 
can be strained tighter with less danger j I he 0 tiler signal Shows whether he is 
of breaking, and the cut can be made with p reaching it or moving away, ami the two 
Olie hand, leaving the other free tp steady^ readings, with his altitude instruments, 
theflyorji, r, r i ■ furnish a limding- guide- j 
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Jtie hand, leaving the other free ta 
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plants is] neutral or alkali]]® s-oil, 
because such plants are sure to 
die in a short time util ess ac id- 
reacting liiuuits is provided and 
maintained, The only sure way 
to make an acid test is will] dyes 
which change color wicli various 
decrees, of acidity. Weeds also 
wilt kill w i id flowers. 


■ Modem Divining Rad ro Which Headphone Ar« Ai- 
ih. Dih.-^, i ing Wwtdeil Wiring Hidden under PLoera 

DIVINING ROD QUICKLY TRACES 
p-j CONCEALED WIRING 

Eject fie wiring under I lie floors of of- 
L fiee buildings, serving desks with Light, 

^ ^ telephone and buzser systems., is often 

w difficult to locate when repairs arc ncccs- 

I , sary. For this purpose, a modern divining 51,400 times a minute, literally squeezing 
\j rod, known as a divtnaior, has been pro- *jhc damaged fender hack into normal pn- 

t 4* fitjcel lr is a small inhnlar itiMnimeul *^iitinn. Special dies, aid in reshaping she 

lo winch are attached a paired earphones./ /frown atltl re forming heads itnd flanges. 
The operator uses the headset and raovcsVjiftef which it is ready for finishing, 
the tujjc about 1 he floor, When it crosses 
wiring, if transmits, a definite and renrlil 
recognized sound, and when it is above ~ 
tm outlet, another distinct sound is heard 


ELECTRIC PENDER TOOL 
a -SPEEDS auto repair 

' TftmovEUE dents and bui»p&, 
and re-forming Fteads, flanges 
and curves, an electric fender 
straight cue r does repair work of 
this nature faster than it tan be 
performed by hand methods, and 
accomplishes some operations, 
tfiat mechanics cannot do. After 
tfie tire is removed and the fend- 
er cleaned and oiled, a bonding 
iron and roughing -out hammer 
are used to get it into approximate aline- 
merit, and .-i fender jack is employed to 
raLe or lower it- I he straightener is then 
applied. This outfit eniist.-d-, of a power 
unit and two frames with twelve and 
^seven-inch reaches. In using one of these 
Jf names, 2,W)0 pounds* pressure is applied 


WAYS TO SAVE WILDFLOWERS 
Q y SOUGHT BY SCIENCE 

Establishing sanctuaries and protectc ’ 
areas for will [flow cr species threatened 
with extinction is not sufficient 1o ass 
their survival. The special needs of 
group of plants, particularly their soil 
preferences, must he studied and acijusJ- 
meuts made accordingly before these 
flowers will thrive. This is the opinion oi 
Prof. Edgar T. Whersy, who has made :l 
study oT trflttffo'w'cT ■CTm^sotvat i on. In i 
useless, he observes, trying to grow trail- 


ing a r bn tm;, irtOcvastn flower and si mil 
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ElctirLt PtlldiL fi!iH:Hl;l, i:i-i VyjiL^hi T^ttj t>lrt Dents 
Than fv Cu lie liaac by Il^kinJ 
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you &co a handsome diamond 
or an emerald, how can you gauge 
i"ts value ? 

Dr, w, >■'. Foshag, distinguished scien- 
tist connected with the world-renowned 
('em entire Leo;] of the National Mu sc uni, 
Washington, says that it is fun to know' 
about jewels anti lie explodes a lot of 
widely accepted precious-stone fallacies 
like the following: 

That colored diamonds art 
virtually worthless compared with 


Ten. 0:is:iii.l 34r.de! ci koyal Crown cl Queen cl 
H iiTn .1 n ia Made «f Geld ard Set with Pret ioui Stone*: 
Idetaw, Or: i f.n|i r: -:i ! Kfxir, Green, Vrillr.u- While 

]>: amend), Ma.de far C,i:li<;i:i« cf Russia 


the dflr-whitt, transparent varieties ; 
that an expert can judge a pern's true ness 
and worth at a mere glance with the 
naked eye; that common oysters can 


make pearls of tremendous value; that 
the prolonged contact of a pearl wills lit? 
human body will bring a "dead' 1 pearl 
back to life and renew its desired bril- 
liancy; that certain jewels notably opals, 
bring a long trail of bad luck and even 
tragedy to their possessors. 

“First of all," explains Doctor Foshag, 
'"many of us. need a little elementary in- 
formation about just what constitutes 
jewel value. This mysterious something 
varies, considerably according to the kind 
of precious stone, hnt we generally can 
define gem beauty as including, or includ- 
ed in, the factors of rarity, hardness, 
transparency, color and play of color, 

L, 'J'Jie first two factors are important in 
evaluating all jewels, Rarity almost in- 
variably spells a high market price, while 
a gem's hardness goes along with the 
essential quality of ivear resistance. Trans- 
parency is vital in judging a colorless 
jewel, and color anti play of color have 
prominent roles in i he beauty of such 
deep-tinted gems as the blue sapphire, red 
rul>y and green emerald. 

1r ltut let us examine, one by owe, the 
‘big six T fit the jewel world, generally ac- 
cepted in the following order as 4 It e most 
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valuable precious stones: emerald, dia- 
mond, r 1 1 1 1 v pearl . sapphire and opal, and 
try to determine just why they hold their 
enviable distinction. 

"Strange, isn't it, that the liucst type 
of white diamond, purest os' all She pre- 
cious stones, is not the most valuable 
gem ? However, it rates secOntE only to 
the flawless emerald, which, without set- 
ting or other frilt, selts sometimes for as 
much as $6,000 a carat. 

“Perhaps stranger even than this fact, 
is the situation that rhe emerald, quern 
of all stories, depends tor its remarkable 
beauty largely Upon certain foreign sub- 
stances: a tiny amount nf chromium and 
probably a little vanadium — both rare ele- 
ments. However, it is seldom tEsat you 


Ahij-x’r. r'.i-t cif | hr CdOectioii oC lh« Ramar.im Tsj.ti; 

!■*((, Putt N-rcVlsce Vilind .it SI . 500,000 

will see h flawless emerald, which tact 
explains ihaE gem's great value. The 
name emerald, by the n ay, is git oi only 
to a superfine variety of the lovely slune 
Is iii ■ i. ■ 1 1 ,j^. beryl, which comes in various 
shades, but in this particular case must 
fit of purest possiEsle rich green. 

■"CotoroiE diamonds are also numerous 
and they, too, Owe much of their beauty 
tu impurities, including probably a bit 
iron. Which is a reminder of our lirst 
common fallacy — to the clFucf that col- 
ored diamonds are necessarily not as 
valuable as the dear-white varieties, This 
is far from true, Indeed, many pigmented 
diamonds possess all the luster and fire of 
the best transparent hinds, and, besides, 
they have ihe added beauty of a rich color, 
like emerald- greet!, ruby-red or sapphire- 
blue. 

“Such gems, classed as 'fancy stones' 
to distinguish them from the plain, whites, 
command highest prices. lit fact, a per- 
fect hhse-u lute diamond will scEl for only 
about $1,000 a carat while fancy stones 
of similar sice will mLe up tu $3,000 a 
carat. 

"Orv (be other band, there are consid- 
erably more colored diamonds which are 
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AbavE, Pi4c«i of Mc>)i«va! Art a: Almm: Ptketnut 
Value; Kicht, Wrist Watch Valued at ilMOO ; Its 

LiyU.li is in KifhL-t.lri1 DlSIilCINl 

far interior to colorless and genuine fancy 

■. :m i' 1 -, i --. t li i-: ■- L" s| i in sightly 

pig r units like straw-yellows, flecked green s 
and muddy browns, owing their origin 
probably to i lie inclusion of foreign mill- 


et al materials, 


“Sometimes the widely heralded 'black 
diamonds' are classed as fancy stones, 
but usually (hey sell for considerably less 
than the pure whites. The characteristic 
blackness is due no doubt to clouds of 
minute carbon inclusions. There are two 
chief kinds of black diamonds. The one 
is a tlensc, opaque stone, employed wide- 
ly for drilling purposes because of its ex- 

££piiritl;il hard lies*, XvYgf is. if used it* .'i 

gem but it is indeed the hardest stone 
nrdu re knows. 

"Like the emerald and fancy diamond, 
the ruby depends on impurities for its 
glorious color — -however,, such a tiny 
amount, probably of the metal chromium, 
that you -can't detect il chemically. The 
sapphire also owes its color — a lovely blue 
— to foreign matter, sucEi as titanium, a 
rare metal, or possibly a combination of 
titanium and chromium. 

"Finest rubies will acl! up to $.1,000 a 


carat, while sapphires rate much less 
money because ihey are far commoner. 
Both the ruby and sapphire belong to the 
corundum family of minerals, the corun- 
dum, next to the diamond, being the liard- 
est of alt stones. 

“Major factors in pear! values are size, 
:-.linpe F orient: fluster) and color. But 
giant pearls are so rare that your t en- 
grain stone may be worth several times 
leSs titan 0 twenty-grain pearl. Perfectly 
round ones bring price? far greater than 
irregularly shaped ones, but a good pear- 
shaped pearl is superior to all other 
shapes. Delicate pinks, golden yellows 
and blacks arc the most popular shades. 

“There's certainly a great difference in 
pearl values, A striking example exists 
in the case of the famous President Bu- 
chanan pearls, consisting of a string and 
two loose drops of about the same size, 
one pear-shaped and the other round. At 
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Atcvr. Freshening |J D«nd" Ptarls by PUc, 
tug; behw-t^n Sluels of ois-t Blotting Pa- 
per: Right, (JliHh Jit-Ail N-rrldiuM 3 ,DQD 

Ytirs Old 


a. glance you'd p ro fiabl y g 1.1653 
that one or the drops was slight - 
1y more valuable because some- 
what brighter. The truth is, [he 
brighter one, of perfect pear- *.-r^ 
shape, IS Valued commercially at 
more than the other drop and the 
entire sirring put together. TFie 
reason is (bat you could easily duplicate 
tlie round drop as well as the string: but 
Itisler and symmetrical shape virtually 
forbid the duplication of the higher* 
quality drop, 

'‘Don't accept tlie imidi advertised no- 
tion that America’s com in on oyster can 
make pearls of great value. True f the 
object derived from cur bivalve is a gen- 
uine pearl, but it lacks beauty and lienee 
has virtually no value, The Yankee oyster 
makes its pearl out of the same material 
it uses Co built! its shell — layers of car- 
bonate of lime and conchy I in. But to 
make a precious stone, it would have to 
have more iridescent male rials so as to 
give the much prized luster. 

"Another foolish fallacy holds that die 
prolonged contact of a pearl with [lie 
human body will bring a 'dead’ One back 
to hie. A variation of this faFde is that if 
you don’t wear your peart most of the 
time, it surely well die. Now. pearls will 
lose their luster, to be sure, lust ihe 'death' 

usually takes between 150 a net 200 yearn, 

"'How these notions originated is quite 
understandable. A lady takes a rope of 
pearls out of its case after a long interval 
and notices that tbe_y are dull -looking 1 . 
She puts them around her neck and ap- 
parently they freshen up immediately. 



The truth is that contact 
with the moisture of the 
skin has brushed away 
much oi the dust adher- 
ing to the gents, so that 
naturally they will be- 
come brighter. 

"Here's the reason 
pearls 'die," They are 
made up by Mother Na- 
ture in an entirely differ- 
ent way from all other 
precious gems, consist- 
ing of alternate layers of 
mineral and animal mat- 
ter, the former being 
carbonate of lime and 
the latter gorchylin (ma- 
rine-shell mat et i nl of high 
iridescence), fn concliy- 
liu is a considerable 
amount of water. As 
time goes art. the water 
dries out and the gem 
loses its luster. 

'■{f your pearls arc dull but not entirely 
'dead/ you probably can freshen them up 
almost immediately by simply putting 
them away, when not in use, between two 
sheets of moistened blotting paper. This 
way of treating them offers enough mois- 
ture to be effective usually for a period of 
several m unties. 

"Considering the opal, last of the 'big 
&5 y' precious stones, you find it classified 
as a quartz, but differing from that min- 
eral in that the opal is never crystallized 
and contains a tiny amount of water. I'll is 
jewel is comparatively soft and therefore 
virtually unmountable, but to same exteul 
ft makes up for this deficiency by a. spec- 
tacular play of brilliant colors, Often- 
times a single opal will exhibit brilliant 
green, yellow and red flashes. The finest 
of these stones will sell for as high as 
about $3dj a carat. 

"Volumes have been written to l he 
effect that certain jewels, notably opals, 
bring a long trail of bad luck and even 
tragedy to their possessors. Of course 
this is absurd, hut there is a grain of truth 
in ihe notion, for when a per&Oti possesses 
a gem of very great value he is naturally 
in line for the greedy and cunning devices 
of rogues who may Stop at virtually noth- 
ing in an effort to steal the treasure," 
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populak mechanics 

THE WONDERS OF TOMORROW AS GLIMP 




Above. Huge Loud Speakers BuLI: nr. Enirclv 
?few Lines and Curves in Ottier la Attain a 
Parity 1 :i.l Veil n-n-r of Stmrtd Hitherto Tm- h ieo- 
aitile; kifil.i. Delicate Apparatus Cntisii acted 
tn Wc-nane Vibrations; It was Built to Record 
l!:- Vil a a I mm iri this If nil i:S s I 1 ";! -ji I ily Cun- 
•■r.icted German Cruiser so ike Orifrin of the 
V Ifen JuhjcuiS Ciiuld H* VrniTifl nr.i! Stop* Lsiul.l 
Be Taken to Cotteci the Errors 


A'|ipiir «ti/s Which Makes Electron 
Rays Viable by DivtrtLnj! Thera 
from 
net, 


TeMttnR- Giant Lend 
Speakers wish ?3i« Aid 
of n M ie .1 e-jibane" to Al- 
low the Wn-vim to 
E-pre-nt! to A IE Side; , 
the K.j™ktir Arc Held 
up YcrlicaJly 
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FO F r L A It MECHANICS 


g) P Ic p. Fluid' 

Cun Crew gF R ri-ti^h H-n^y Wearinij: Cai Mailt* vrith Which All Gunners 
Ei dve t^ulpped ,ia Protetriom in. Cheiiiti-Al War Tire 

GAS MASKS WORN HY GUNNERS 
OF THE BRITISH NAVY 


All gun crews. oF lire British niivv now 
arc equipped with gas masks as ;l protec- 
tion against bursting sFiells mid. oilier 
forma of gas attack, Tile masks are ex- 
pected to enable I lie gunners to remain at 
tFs-eir iTO liens in the face of a gas barrage. 


a hox weir at the head of 
the tank, but it was found, 
t It a L water flu wing at 
such a speed in a shal- 
low In, ilk had a tendency 
to pile up in waves. A 
system of vanes was then 
in st filled itl LFie water- 
delivery slots that would 
,J comb out'" l Fie water 
and make ii flow smooth- 
ly. The new tanks are 
to Fjc sixty feet long anti 
haEf that wide, Water I- 1 , 
to be delivered through 
two mains, five feet in 
diameter, each equipped 
with a rotary p u m p. 
Sliding .tents like those 
used in shells will sup- 
port the crew who will 
use regulation oars. The 
unskilled oarsman, who fails to start his 
pull at the instant his i >»r enters the water 
or who does not feather properly, will 
"catch a trull" just as tFimigh he cotlliuit- 
ted the same fault in a racing shell. 
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PRACTICE TANK FOE OARSMEN 
TO HAVE FLOWING WATER 


Plans fur a new gymnasium at Yalt 
University call for installation of iv. • 
tanks In which full 
crews can ply iFtcif oars 
in live water under COU- 
d l 1 1 o n s ap pro x 1 mat i n g 
llm-ce of a real race. 

!\ T a n v p r o Ii i f- in $ w c re 
laced in p Fa owing sueli 
an arrangement and by- 
draw lie engi nee rs con- 
st rutted a miniature tank 
to work out some of the 
d MI j C inl iesv The main 
problem was to force a 
steady, controllable flow 
of smooth water past 
the “mats a ;i speed vari- 
able u|i lo eight miles an 
hour, A steady 11 ow was 
obtained l>v constructing 
o i - u , fi 


AUTO PROPELLED BY ROCKETS 
q ^ r }'fS SUCCESS IN TESTS 

Successful rc-,1s recently were cundticl- 
ed in Berlni with an automobile p rape I ted 
by rpfikep. The rocket car is of uncon- 
ventional design since the engine h re- 
placed fry the propulsive explosives. It is 
1 1 ri vert , by the bug g ui mi rrf -Vi v c ruck el s. 
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Rfdiet Autn Recently Tented m Berlin.; P/o-aulsive Power Ii Supplied by 

the EurccHEve EspL-wiiynn ?{ a belies oE Rurbet* 
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Genr.inj/'a Flfit ■'Poik* PiuI^Jilji, ,h □ 1 U.M 9-Ton A-rnoTcd. Gmistr : Her Hull 3, EJwtrietH* Wildtd and 

pi-ragl Mvtvrfc P^il^p a Total ot SQ.frUfr Horsepower 

By JOHN WAREEN WOODLEY 


TpiiE London naval treaty of !930 r rati- 
*■ fLc-fl by the United States, Great Brit- 
ain and Japan, in challenging navies to 
“reduce and keep fit” lias resulted, in an 
entirely new order of shipbuilding, both 
naval and mercantile. 

That treaty definitely restricted the in- 
dividual tonnage and maximum gun cal- 
iber allowed m each type of man-o'-war 
fur the three nations and thereby focused 
attention on the problem of saving weight. 
At the same time, tlie treaty limited the 
to Lai tonnage the nations might build in 
the different clauses of warships. Naval 
designers, therefore, were faced with lay- 
ing out lines for efficient "s-inall" ships sO 
that the greatest number under the total 
tonnage allowance might be constructed. 

The ingenuity of navies in meeting this 
challenge to reduce and keep fit has shown 
its effect on merchant-marine vessels, for 
where a naval ship can pare hull tonnage 
and thereby add more guns or armor or 
speed, a merchant man can shave off 
weight to he applied to increased cargo 
or passenger capacity. 

Weight saving in the American navy 


started with experiments on its cruisers 
authorized in 1929. These were restricted 
lo [O.CXlQ tons each, and eight -inch guns. 
To private shipyards securing contracts 
for these greyhounds of the sea, cash 
bonuses were offered for production of 
weight-saving materials or methods, pro- 
vided efficiency were not sacrificed. 

The navy itself concentrated every ef- 
fort on the ''Pensacola,” second oi the 
10,000-tOtl cruisers, which was to be con- 
structed at a government navy yard- Xiue 
hundred Jens, or almost nine per cent of 
the ship's total weight, were eliminated 
from the original plans and diverted to in- 
creasing the “Pensacola's” offensive and 
defensive Qualities. This weight saving 
was accomplished by: 

A general use of electric welding in 
place of riveting. 

The use, wherever possible, of alumi- 
num paint instead of oil paint; and 

The utilization of aluminum alloys, 
aluminum foil, anti corrosion -resisting 
steels for interior and exterior fittings in 
place of rolled or cast steels hitEierto em- 
ployed. 
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Electric welding was till (ten alien si c- 
cessfully in the Uni ted States at the fi ue 
of our entry into the world war, After- 
ward, however, ir was neglected until he 
design of our new l0,fl00-tOtl cruisers V as 
actually -Started. Rumor- of the extfrnS:,vO 
usl' of elect rig welding in the Germ 
“pocket” battleship “Ersatz PreuFsei 
revived the interest of naval constructor^, 
and they made such strides in the develop 
me nt of this form of w el ding that todaj 
no other nation applies it to stick &« ert 
tent lis the United States, and, as a result. 
American naval and merchant shipyards 
arc using this great weigh l -saving method] 
to replace rivet construction wherever itl 
is possible. 

The second means of diverting weight 
to military uses in the ’"Pensacola" — 
aluminum paint for interior ship use — has 
now keen made general throughout the 
naval service. Less than half the weight 
of oil painr, it resulted in the ease of the 
Pensacola’' in a saving 1 of l pounds. 

[ ii the third category of modern ship 
construction — use of alloys lighter than 
rolled or cast lit eel — much lliis been ac- 
complished and research still continues. 
So-called stainless steel, with but si^ly 
per cent tlte weight of cast steel for the 
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sain e relative strength is now StatldarrJ 
in the navy in the form of structural 
shapes, plates, rods, bolts, nuts aiul forg- 
ings. \Virc rope of this steel, first used 
by the navy in sub marines, la now regula- 
tion equipment. Diclack steel chain, de- 
veloped at one nf 4 lie navy yards has been 
given servlet testis aboard cruisers, sub- 
marines and minesweepers, and, though 
lighter, Eias been found s,n fieri or in tensile 
strength to casf-steel chain, -Special- treat- 
ment steels are vying with aluminum al- 
lays sit the weight-saving game so itn- 
portant to naval aviation, and this is hav- 
ing a beneficial effect upon commercial 
aviation, increasing the pay load without 
sacrificing safe strength. 

Marine-engine construction is feeling 
the modern trend. Investigations of a 
hardened copper alloy to replace heavy 
phosphor-bronze alloys; used in marine 
mmps tire under way. Brig ht ^ hindnuni 
foil in several layer s as aj ^ipc^covcrfng 
has proved aif— e^f fettertt neat-insu lating 
material and is more fEaTT 500 per rent 
lighter than the asbestos and canvas pre- 
viously utilized. Successful Stainless steel 
forgings have been made for high-speed 
machinery parts, Satisfactory tests are 
being corn! ucled on light Diesel engines. 



The "Commandant Teste,” 2 Efl.QGO Tan IVati-Sided FlciHue Hn-nicn-i She S'- F "tended to E-autteh. fiu.Hil.inut 
from CampyEts. and to Huii-t Thtni I lit oar d from tlw Ocean by Meins cl Derricks 
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Where merchant -ma- 
rine Diesels weigh from 
200 to 300 pem ml ft per 
Iiorsepower, aircraft 
Diesels, developed for 
military use afloat and 
ashore* weigh from two 
to three pounds per 
horsepower, Research 
efforts are being direct- 
ed by the navy and com- 
mercial manufacturer* 
toward bringing down 
(lip weight of Diesel en- 
gines for submarine use, 
and the success of this 
experimentation will fur- 
ther the progress of 
"conditioning" both na- 
val and merchant- marine 
ships. 


STRESS ON PLANE 
PROPELLERS IS r f 

SIXFOLD Q-^r 

Airplane propellers 
probably endure nione 
tli lie rent kinds of severe 
stress simultaneously 
than any other members 
of equivalent size and 
weight ir ind us tr y. 

When a plane ts in 
straight flight there arc 
at least five major loads Buiioch End d Hue 
acting on the blades, and Is El,,ul 

in 1 urn i tig an-utlier is added. First, there 
is bending, induced by the thrust of the 
pro pel Ter as it pulls the ship forward. 
Nest come the centrifugal loads that 
struggle to tear (be blades front their 
sockets as (be tips flash through their 
circular course at speeds often in excess 
of 5fK) miles an hour, Also, because of 
the aerodynamic action of the bEade? h tbey 
are given a twisting stress that tries to 
turn them in (heir sockets. In addition 
to the two centrifugal loarls and (he two 
torques, cEse propeller is subjected also to 
vibrations transmitted through the era rib- 
shaft, and when the ship turns off its 
course,- another stress is added, due to 
tlie gyroscopic action oF the spinning 
1 j lades. In addition abrasion, rain, cold, 
and even small particles of. rock enter iti- 
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c Tdacope til the 0+rm*t1 m Ua.Ti4lt)er8- j, 

pped with a Triple PtioLn^rapKic Utfra-Jiar 

TELESCOPE LIKE BIG NAVY GUN 
IN GERMAN OBSERVATORY 

One of the best equip pet! observatories 
th Germany is located at ihe ^Hefii u, unb 
versity at Rabelsb erg where the most 
modern - 'altronomicat apparatus, is in- 
stalled. The telescope is so huge thitL it 
resembles one of the guns of a battleship. 
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PARAFFIN BATHS FOR ORANGES 

Oranges and ulher citrus fruits arc be- 
ing passed through a bath of liquid paraf- 
fin before they are sent to market by one 
Cali for ttlif shipper. The fruit emerges with 
a thin, glossy coat that not only makes it 
more attractive to the eye but preserves 
it from fjdcay or softening almost indefi- 
nitely. |U f 

hi in OU — 
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cover (wenty-One square 
miles, will add 22,000,- 
iKKf.QQO cubic feet tor the 
operation r>E locks, at id 
nr the same time will 
help control floods on the 
Chagrcs river and supply 
hydroelectric power for 
the Canal Zone. During 
the last tSircc years,, 
fiJ'JOO vessels, have passed 
through the canal annu- 
ally, The not tonnage 

has been over 29,1XW.000, 

(lie cargo tonnage more 
than 20,600,000 and tlic 
lolls a ho nr $27,OOH,f)Oft a 
year, I 'he United States 
leads in traffic with more 
than forty-six per cent 
and Great Britain is -.ec- 
ond. Two-thirds of the 
ships pass from west to 
cast, carrying principally 
mineral oils, lumber, ores, 
at [to si] the Pacific, and 
iron and si eel man u fact tires from the At. 
km tie coast. The reservoir level of Mad- 
den dam will he 240 feet above the sea. 


Lk’iil Ted f-oc U:t Orivias a iingu. Wlcdi IPla^ts a. U.iil lh 
tioo to Be Hit Whtn PlunutT [j PtessecI wiili Foot 


TEE FOR GOLF DRIVING RANGE 
ELIMINATES STOOPING 


Stooping to place every' hah in position 
Oh lEie goli driving range now is eliminat- 
ed by the use of an an co malic tee opei 
alec! by a fcuSt plunger. Tlie supply of 
hills is contained in an underground tube. 
Pressing the plunger raises one had tt) 
the tee, ihe height of which may he ad- 
justed to suit the player. The automatic 
.tec enables faster driving, and allows the 
player to retain Itis swinging stance. 


FIRE AND BURGLAR-ALARM UNIT 
OPERATED AUTOMATICALLY 


hire field burglar alarms for the ho me 
or office have been combined in one sim- 
ple unit that is automatically operated. 
The alarm is in the form of a motor-driv- 
en si ran, and i be out lit iis quickly connect- 
ed to the building's electric circuit. The 
fire alarm is operated through tlienuo- 
s [ a e ic sw itch es at t a cli cd to [lie c oil i n g, 
which make con- 
tact when 


NEW .DAM FOR PANAMA CAN A 
j ii'U TO HELP TRAFFIC 


Steady growth of traffic through (he Pan-^ 
ariia cAnah expected to increase at tlie^y 
rate ot" 1,000,000 tons a year, is response- * 
btc lor government plans to construct an- * 
other dam twelve miles r« hove Gal U 11 lake,—" 
The project includes a dam 27110 fee£^ 
long and thirteen small saddle dams, and 
■will cost 515,500,000. Tt will Sjc known .i 
Madden dam and w Lit insure a reserve 
water supply sufficient to care for all ca- I> 
naJ traffic for the next century. Useful 
resepoir capadty in Gatun jjake is 32,- 

\Jl 'Lc'-P, LV G t ^Uf WjU, Uxvu 


room 

temperature rises Q I 
to 120 degrees, t f f"B lte=- j 
causing the siren-;, ’\3j 
to sound contitiuT^ Pttr 

otislv, The same 

siren is operated through hurgl a r-al a rut 
switches placed in window's or floors, con- 
tact being made when a window is raised 
or a door opened. The alarm system may 
be obtained for direct or alternating cur- 
rent and also can, be ruti by. batteries. 
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BEAUTIFUL MEDALS ARE OFFERED BY UNCLE SAM 





Making ilo:k! !&r a 
of Sunc or Ptavcii.iL Design Turned 
by Unlitil Sutra Mint 


Few people real- 
ize that (he United 
States government, 

1 h mu cli the jtt i M 1 - 3 t 
r It i tacleTplb i n r set] s licau- 
tifub“bf on ice Toed a. Es, 
sspletidEd examples of 
the sculptor's art, for 
nominal sums as tow as 
twenty-five cents. In 
tli is way a remarkable 
collection of works to 
brotize is. within the 
reach of all. The mint 
is looked upon a* the 
place where tFie to in 3 
of llie nation Eire man- 
ufactured* but, in addition to these, ttac 
medals of the army and navy are struck, 
as wel] as medals commemorating: each of 
the presidents, some of the secretaries oi 
the treasury* and special events in the his- 
tory of the notion, Many smaller conn- 
tries do not have mints ct their own, and 
the Philadelphia mini also coins money 
for some of these, competing for this w ork 
with the French and. English mints. The 
medals commemorating the presidents are 
particularly handsome works of bronze, 
three Inches in diameter, and arc sold for 
SI. Those of the earlier presidents 
designed bv noted sculptors itl E 
hut llie later ones were made by Ameri 
can artist?. Presidential medal?, were 
made in silver, and were given to Indians 
as peace offerings by the war department ; 
hence they became known as "Indian 
peace medals." Naturally the work of tkie 
mint is enveloped in secrecy, No photo- 
graphs may bo taken, and rifles may be 
seen conveniently pEaccd on all 


When new designs 
of coins or medals 
arc authorized, th? 
first step probably will 
he el sketch on paper, 
possibly ten or twelve 
Inches in diameter. 
From this, fi wax mod- 
el, the same size as the 
sketch i& made, and then 
a plaster mold. Alter- 
nate layers of nickel and 
copper are deposited 
upon this p bister cart 
irnlil a fi gid copper 
facsimile of the coin or 
medal, many time? en- 
larged, is obtained. This large replica is 
then put into a dehcale machine, import- 
ed from France, which works- on t lie prin- 
ciple of 1 he pantograph, and aecurately 
cuts a so it steel die to the size required 
by the actual coin or medal. So delicate 
is 111 is machine I hat ihe sun shining mi it 
will cause trouble. The master die in then 
heat-treated and hardened. /w /■? 

Q • 7 * U 

SUGAR FROM COCONUT PALMS 

Ceylon producers, are making an effort 
to develop a markel in llie United States 
palm -sugar* or "jaggery/' This prod- 
is made principally from the sap of 
the flower of the coconut palm, inti — 
sometimes from the pamyra palui, anti 
taste? somewhat Eike maple .sugar. Tap- 
pers string ropes between the palm trees, 
one about five feet above (lie Other, then 
make their rounds by walking the ropes 
between tree?,, steadying thcms-elves with 
lilt the *pp« strand. ( CZ^a 
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\ GtflCftuE DrtSirrt. fur W«tcr-Ta=1t Ti>w6t Which W«l 
"5 Firs: foLit in IruernztionaL Competition 

TOWER DESIGN IMPARTS GRACE 
TO CITY WATER TANKS 

Beauty and symmetry of liu-e are being 
imparted to water tanks, as shown by the 
accompanying ill u st ratio n. TEiis water- 
tower design by Eugene Voita, of Chi- 
cago, won first^FTze in an HiiTrnLiTj'onaT' 
competition to develop a general uesthet- 
•ic improvement Hi the character of elevat- 
ed steel water tanks. The gr&ceiut iitses, 
which give the tower the appearance of a 
huge monument, were considered the best 
among designs submitted by 152 contest- 
ants who presented plans for a 
■XiO.QQO-gallon tank for municipal 


ZIGZAG WHEELS ON TRACTOR 
LEAVE NO MARKS BEHIND 

Zigzag tractor wheels arc being used in 
England to roll grasslands and slippery' 
surfaces because they do not leave marks 
on the turf. To the eye the wheels appear 
to be ** waved,” hut are actually circular in 
periphery. The tread is formed by the 
edges of a series of steel rings, equally 
spaced. These rings arc round, but arc 
wav «(1 SLC] ev. he, so i he track present - a se- 
ries oi waves or zigzags. When the roller 
ia it* ' ^operation, tin: wheel rings grip the 
grass surface very firmly, r Rie springy na- 
ture of the turf causes slight ridges vchich 
J are obliterated when the wheef has passed. 
^ For very hilly grasslands or for agricul- 
^ lural uses, a special type olt wave-wheel 
^ roller is used. 


MALARIA MOSQUITO BEING BRED 
TO HELP CURE PARESIS 

Of -i -7j 

kA I Artificial breeding of malaria 

toe* in quantities sufficient jo supply 
hospitals with flits cure for paresis is now 
being attempted by the federal public 
health service. The malaria cure for the 
brain malady is being used throughout 
Life fUrtited States with the result that 
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from fifteen to thirty-five per cent of the 
sufferers from this hitherto incurable dis- 
ease get we 1 3 and are able to ref urn to 
their homes. The pure-bred malarial mos- 
quitoes will be raised in cages of finc- 
rUeslied screening under scientific control 
as to temperature, humidity and nutrition. 
Whets called for by hospitals, tliey will Lc 
delivered in person by a technical assist- 
ant trained in keeping the insects at prop- 
er temperatures. At present, malaria is 
being induced in paresis patients by blood 
: v-ii •!!•-. 1 1 u t .scientists have decided 
it will he easier to raise mosquitoes than 
look for malaria patients. Only one of Ike 
three species of malaria mosquitoes pro- 
duces a disease that brings beneficial re- 
sults, so it is necessary to select tbc exact 
kind Carefully for the breeding work. The 
efficacy of malaria in combating paresis 
lies in inducing a maintained fever at in- 
tervals which destroys the paresis germs. 



A 




LUMINOUS HELMETS PROTECT, 
TRAFFIC POLICE 


Paris I tjl II i c officers ir-c being equipped 
li afo -i H its the form of luminous hcl- 


tilmimtti J. T. llrkt 


Awlal [righlliL'iitu :n Europe Which Serves ns Lani- 
mark by Day and J'Uilies. licdibn as Nifilii 


met* as a safety measure so they can lie 
seen easily by motorists at crossings when 
directing traffic at dart intersect inns. 
Stripes of phosphorescent paint are placed 
or. the helmets, and. it has been found that 
tire stripes not only protect the policemen 


LIGHTHOUSE ON AIR-LINE ROUTE 
HAS HUNDRED- MILE RANGE 


LigEtfllouscs now are being employed to 
guide ships of the air as well as the liners 
of the sea. One large lighthouse, resent - 
t^Ybling those found along the seat oast in 
general appearance, is located in T Caecho- 
vj-lovalria on the air route fmlYi Fragile'. 


♦oJ ! . +*■“ . ' 

his beacon has a ranj^oTTn o re t Iran I tMi 

^ miles and serves as a day-and-night guide 

_Jor tile passenger arr liners. 


2 FLOW OF BLOOD IS R EVERS 
5^ TO RELIEVE GANGRENE 
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but aid pedestrians in distingui-shii.bg 

gendarme in ease of need. 




To relieve gangrene, the How of blood 
n a patient’s hands and feet was reversed 
fuirl the subject has lived for twenty years, 
r lye. operation was- to relieve a disease in 
th small arteries were affected, the 
tissue supplied by them dying when it 
did not receive proper nourishment. Ar- 
teries in the legs and a-rms were linked 
with the veins, enabling the blood to pro- 
ceed from the heart through the veins attd 
vbniclt through the arteries, thus reversing 
tiler normal flow. With the blood flow re- 


versed the patient- improved rapidly 
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hardy wild flowers defied. 

ANCIENT GLACIER^ £' ft 1 

Plants of tile temperate ?one may have 
defied the oncoming ice of the glacial age 
thousands of years ago, and clung to their 
hillsides within a few miles oi the moun- 
tains ni frozen wafer. This possibility is 
expressed by Prof. Edgar T. W herry, oi 
the University oT P ennsylva nia. alter a 
Study of ^ograplmf varieties of the com- 
mon moss phlox. He found that the 
geographic distribution of these phlox 
varieties makes it appear probable that 
l fie slow migration of the plants took 
place not from south lu north btll from 
cast to west, parallel with (he ice from 
and within a few miles of it. This suggests 
that Using conditions for temperate-zone 
plants were not altogether impossible 
even though it were at the very bound’ 
.'tries of the glacial liclrls. 
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there arc: mb hearings Jo wear cut, gears 
co strip or bblis to maintain. Any motor 
tli at wi]l operate the drill also will run die 
attachment, fp operaLtou, Lite piece of 
stock is placed hn the drill chuck, the at- 
tach ment is located with its stock open*] 
ittg directly in limr, and is damped down. 
The drill is started and. as Hie stock re-* 
Voices, tiie too! is foci in by cither a hand- 
wheel nr a lever, Thcvleidce works equal I 
well on roiuul. sqsiar^or polygonal stock.’ 

a t! ' f 3 — -V 

OIL MANUFACTURER FROM COAL^ 

5 
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H<\Si iIlm'.ii£1i ri System □£ Mirrors 

SUN‘S HEAT 13 CONCENTRATED 
IN SOLAR FURNACE 

Operated through a system of mirrors, 
a solar furnace in model form has been 
made by sri enlists, nf d in. California Itasli- 
tnle of Techn ology vdlu— Uri i eve the ar- 
ra ngcmrrrtrreTEapable of placing eighty per 
cent of the sun's heat at the disposal of 
man. Tt is estimated the latest heal gen- 
eral or will he able to produce a tempera- 
ture of 4„i(X> degrees centigrade, which 
will melt tungsten and turn diamonds into 
vapor, The apparatus reflects the sun’s 
rays bv means of nineteen mirrors to a 
incus beneath a mounting similar to that 
used for the telescope at She Mount Wit 
son observatory. There is no known sub- 
stance which will remain unchanged when 
it is Subjected to the terrific heat at the 
focal point. 


SCREW -MACHINE PARTS MADE 


DRILL ATTACHMENT. 
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Work that here- 
tofore has rt- 
itred a lathe or 
machine, 
jj can be done by a 
5 turning and form- 
ing attachment 
drill. While the tool accomplishes 
turning and forming operation. 



sn 




fn iu through a process recently patented 
and a plant to handle l.QfK) tons a week 
is being built in England, It is claimed 
that one ton of raw coal can he treatc 
by the process in each retort in twenty 
four hours, anti the output is estimated at 
10,000 gallons of gasoline, 10,000 gallon* ■* 
of fuel oil and 750 tons of smokeless coal 
a week, in addition lo sufficient gas to beat^O 
the retorts. 


FLEX IE LE GEAR ABSORBS- JOLTS 
Q £ Y 7 IN DRIVING SHIP 

F!i.i m ps and jolts 
which threaten to 
w paken t h c me- 
chanical driving 
units of ships are 
eliminated by the 
use of a flexible 
pear which ab- 
sorfejs the unequal torques, delivering full 
dm;n ug power to the propellers. Increased 
povJer and speed are extracted from the 
exhaust steam discarded by the 3,200^ 
horsepower expansion engine of one large 
cafgo carrier through ihc use of a 
InfFsep nvni \'J low -press □ re turbine, oper- 
ated at revolutions per minute. To 

compensate for the variations which cre- 
ate 1 hu in p , humps and jolts, the Flexible 



in dLamcjJbr, i.j used, 
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iLUMINUM AND GLASS 


gear, m* sect 
( H 

■HOME OF ALUMINUM AND 
HAS MANY CONVENIENCES 

! °km mu beams, steel floors atld three- 
i inch outer walls surfaced with aluminum 
■ sheets arc a few of the innovations in a 
borne of metal and glass that has been 

' ■„ tow -*- 
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built ;is an answer to 1 tile r3 nunh iff 

suburban dwellers for a Alkali list linn 
offers efficiency ami com tort. titrtsc- 
ltiral work is entirely ot inci.il, i : imjin 
and steel Eieams anti girder^ being em- 
ployed m tii? frame. The - . . i- an- of 
battle-duck sled construe’ m, 151 
sulaled anti surfaced with rubber 
anti linoleum, Tiie ordinary outer 
walU are supplanted Eiy slender 
aluminum columns, which I d can- 
tilever beam- from which 1 : r " i i cur- 
tain walls, three inclie-, kb !., u> 
suspended. The walls con i of a 
layer of light insulation, su-Tacci! 
will i aluminum, sheet, sligb 1 ; :ur- 
rugated. to avoid jflai e. There is n o 
basem en|, t la c gr o n p tl 
floor being utilized for 
tbe entrance, hallway, 
heal mg plain and garage. 

A short dig lit of stairs 
leads to sbe living room, 
which extends two floors 
in height and occupies Slip major portion 
of die upper stories. A large window of 
glass, permeable by ultra-violet rays, forms 
tin; entire wall space on one side anti neon 
tubes parallel tbe window cops. The light 
may be modified to meet tbe wliim of the 
occupant. Tbe living room Es separated 
iVoin the dining area by a partition which 
iiiay he moved back to convert the space 
Into one large; mom. The dining-room 
talfle has n ruhber top which can he rolled 
op like a curtain when not in use. Red- 
eon tn, exercise room and balk, separated 
hy removable partitions,, occupy part of 
tbe main floor. A library and a roof gar- 
den sire other features. 




G.’ii.ind Trajiicr far Elytra U V/Meti SiHi-:|nr<1 Gwfilrfrli H unipmtatc- a Small 
Plane as Jets at Ail Art Eir-ctLcd against It. 

GROUND TRAINER FOR AVIATORS 
OPERATED BY AIR JETS 

Training for l he student flyer can be 
obtained in safety with an ingenious ap- 
paratus developed by a -Seattle flying in- 
structor. T Etc student iT-wated" in a "entk- 
p it" with siandard controls atid a small 
model of an airplane is pivoted in llic 
framework so that ic can perform jilE the 
gyrations of a craft iii full fliglkt, Air jets, 
supplied by a motor and fan, nrc directed 
against the plane by operating the con- 
trols exactly as done when flying. Loops, 
dives, banks, rid Is and other tricks can be 
performed as the student applies pressure 



jfModt! of a llrat <si Aluminum ih-.l G5&1&: Struciu^aL Work. 5s Entirely o; 
l ' Mei.il a-nd live Wills At* Qfmwl, ol A ^.in in urn ShCrlV 

\ kki., 






to the rudder and moves 
the -.tick for these i na- 
si cuvets, tliug, making 

Irina eiilirely familiar 
with the controls and ibe 
reaction of the plane be- 
fore lie makes his flight 
into the air. 
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([The earth is belted with 
more than 300,000 miles 

nf submarine cables, over 
l HO, 000,000 miles of tele- 
phone wires, and with 
5,000,000 miles of tele- 
graph caEdes. 
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A Cigar, a P^uk. « Tut* or Tooltipas:* Jtiv:l a Bolt 
oJ Ctotli Oml a:i KoicnUmV* fat SmuRRled Dwni&iids 

I~\D'\VN the gangplank of a transatlantic 
^ l[n e l - sliH files, a sailor with appar- 
ently no encumbrances bill his chi t lies. 
A bulge in fhs sock above tlm ankle catch- 
es the eye of a watchful seCt'Ct-^ervice 
man. who takes the sailor into custody. 


\ -parch rev eats diamonds in each sock. 
Sis packets of the precious stones arc 
wrapped a round one leg, and twenty live 
l round the other. WEsen tlie seized gems 
ire s L» i <1 at auction tEip government real- 
izes $90,000. 

Such incidents arc. not uncommon On 
file New York water front, where -eerct- 
-v rv ice agents are constantly matching 
if , r wits against clever and resourceful 
men— anct women — who try to run the 
tariff barrier and the custom blockade, 

! here i-. probably no other commodity 
that Offers such temptation to srmig- 
:flrrs as diamonds. The reason is S tin pic. 

•,er ss ones worth S50,000 hardly make 
a bulge in an ordinary envelope; and yet, 
delivered safety in this country, they save 
tin: purchaser wlio evades duty about 
FsKktXW find enable him to pay tiie srPUg- 
gk r a tidy sum for slipping them past 
i a- government agents. 

1 “ncle Sam is waging an apparently mi- 
. ■ n battle in this war on diamond smug- 
glers, How great arc the odds against 
li e forces of the law may lie gathered from 
the merest glance al the marine list oT 
I fie port of New York. There are some 
200 to 300 foreign ships in harbor most of 
the time, with crews ranging from fifteen 
to 1,500 men each. Anv man on tho&C 
vessels ts conceivably a carrier of uncut 
-tones, anti the manner of concealing the 
contraband is relatively easy. 

Arrayed against this multitude, the 
ki-ce of tile special agents assigned to 
■ iiard against diamond smuggling consists 
■■ l mere handful of men. Even with the 
. i id of various jewelers' associations, the 
odds are still overwhelmingly against 
!'■ it), Ycc the way of the diamond smug- 
gler is not without pitfalls, j. 

in fact, L'ie professional smuggler must' 
!■ a wizard to continue his game for any 
length of time, for he has to pit his wits, 
against enemies just a> clever as h till self,. 
Besides secret 'Service men and informers, 
the smuggler faces foes in his own ranks. 
In addition, accident always lies in wait 
for him. Indeed, it has been through un- 
foreseen circumstances that the deepest - 
laid schemes hate come to light. 
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T’feilulJiin Prna -nr [tic !I<nd ot i Cane Frequently Are 
K-«l"d to KG (lit (Tiding FliKeii Eot Gem 

man whose feet were aristocratically tiny 
hi ; ii ile capital of them by wearing shoes 
several dzes too large with compartments 
in them for loose gems rami mounted 
jewelry. His hoots could hold forty-two 
chains, 1 1 2 diamonds and forty -three 
pearls in one trip. A steward noticed tlse 
discrepancy between his feet and their 
covering and made li a topic of conver- 
sation. with tEie result that the news 
rerachcd the ear-, of a government ragent. 
Disclosure followed. 

The trick was a new one when the Chi- 
cago man tried it. hut, as years passed, it 
became one of the comm ones t smuggling 


methods known. Even so. it is tried again 
repeat edEy. A year or so ago, the dispro- 
portionate feet of a ship's, electrician led 
to die sefsjtire of SI 00,000 worth of cut hut 
unset diamonds, the arrest of several per- 
sons rand die (in covering of the trail oi 
oil international diamond-smuggling syn- 
dicate that had Antwerp and New York 
as its m a in bases, and an annual turnover 
of between ? i 30,IWO,000 and $50,000,000, 

As stated, unforeseen circtl ill Stances 
sometimes are the means uf upsetting the 
most carefully iraid plans. One particiElar 
smuggler wore garters in wliicl i he could 
conceal rubies and pearls. One day (lie 
garters broke and betrayed him, ffis 
wife also came in for an examination at 
i lie hands of the government agents. Tt 
was discovered [hat -lie had lurried her 
extreme thinner Lo account by wrapping 
hundreds of yards of expensive lace about 
li c r h od y. 

For twenty -seven trips across the At- 
lantic a hunchback managed to carry hi-, 
contraband successfully in an artificial 
hum p made of porous plaster and cotton 
wadding, with a rilling of rings, brooches, 
necklaces and other high-duty valuables. 
His downfall was simple. One of the in- 
spectors jokingly asked him if he cmdd 
rub Ills hump for luck and the "cripple' 7 


Diamonds arid equally expensive 
stones have been smuggled into lids 
country in thou satld-a nd-one inno- 
cent containers, such as hollow cane-., 
toothpaste (titles, sponges, jars of pre- 
serves, cakes of soap, back? of brushes, 
cartridges, I ins 01 food rand milk, even 
ear trumpets and nursing bottles. 
Scarcely any objects arc above sus- 
picion, Hiding diamonds in shoes 3 a 
an old (rick- Years ago a Chicago 


53 



J'OFULiN h ai echanics 



70 



showed such consternation that an exam- 
ination w.ob 

Due (rt accident, another proft^ionai 
smuggler came to ^ r i c f . Apparently tie 
ivan a devout, kindly cl e rg y ma n , who car- 
ried his Bible in lii s hand Jlio^t of the time. 
Entering port, his baggage was ffiven the 
usual examination and his Dili In taken at 
fate value. Walking down the pier he 
tripped, fell at] 1 1 his '' precious” hook went 
flying'. In the unexpected tumble a secret 
spring was released and a shower of dia- 
monds scattered on the ground. 

A clever ruse was that of two brothers 
in the gay '90’s whose trick was duplicated 
within recent years by a man and his wife. 
One of the conspirators would engage a 
stateroom For a round-trip passage. Into 
a hole in the door was passed n bag of 


ing once too often for the secret -service 
men to swallow. Now anyone who re- 
serves [lie same stateroom ior return 
passage is open to suspicion. 

Because the custom men know most 
of the 1 ricks, the professional smuggler 
must keep inventing new ways to de- 
ceive them. Some Limes a bold course is 
taken, as when the smuggler declares his 
boxes of cigars, pays duty on them will- 
ingly to divert suspicion, and thus pro- 
tects the gems cunningly wrapped in the 
Havanas. 

Technique of this sort recalls the 
woman who posed as a society leader and 
as such made several crossings yearly. 


Top. Ex aiYiiiiirifc Irokta i':t Ui-l’f:Wi fit a Cbmcri dor 
busies ; Below. Gems Pound In Pulse Heel cT Shut 


always bringing in a wardrobe of gowns, 
millinery and shoes, upon which the duty 
was paid without a murmur. But the 
woman had servants who traveled in sec- 
ond and third-class cabins and brought 
over a fortune hi jewels for her each trip. 
When one of them told on her mistress, it 
was discovered that the alleged society 
matron carried on a good retail trade 
with her friends and acquaintances. 


diamonds, where It was left until the next 
sailing date. Then, when bidding farewell, 
the voyaging brother would pass to the 
other the concealed contraband, and as no 
suspicion is ordinarily attached to visitors, 
of departing friends, the scheme worked 
like a charm, until, in the case of the 
brothers, they enacted their grief at part- 


li has been authoritatively stated that 
a mat cur smugglers are responsible for as 
many contraband diamonds in the United 
States as are brought in by professional 
smugglers. Tins is not surprising ii' cue 
stops to flunk of the vast number of 
tourists annually traveling back and forth 
between America and continental Europe, 
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Tli es c it mateu rn , however, as a general rule 
are not clever enough to avoid being 
cau^t by the experienced custom sleuths. 

There is one factor that greatly aids the 
government agents in catching amateur 
croolts : Congress permits nne-tnurth of the 
value of the confiscated gems to he paid 
to any informer who 'hips ofT" the gov- 
ernment 15] cn. 

As a result, "double- crossing" is oi- 
ten practiced in 
the jewelry shops 
O f tli e continent, 
where gullible 
Americans art pet' 
spaded to huy jew- 
els by ill*? promise 
that the purchase 
will not be reported 
to ll i e authorities 

— as the law de- 
mands r and t h c 
buyers are assured 
that their purchas- 
es can be conveyed 
past the customs 
without duty. 

But the seller of 
the gems dues not 




ashore/' James Mc- 
C o n n a c It i c , for 
years in charge of 
the custom -division 
wort in New York, 

has stated , "we 
W 0 Li 1 d k a v e to 
Search every mem- 
ber of ihe crew and 
every passenger on 
every ship. We do 
seize diamonds and 
recover hundreds 

of thousands of 
dollars in duties 
annually, hut these 
aft- chiefly front 
tourists w It o at- 
tempt to smuggle 
in finished jewelry. Not many of the so- 
called commercial carriers, the carriers of 
unset stones, are caught. We get restilb 
only when; we get advance information as 
to thy carrier — and not always then." 


Ex.]k»jil^ m*en*H.il< CiMiiitiltJ irt JJ a. ill Soap. Shaving 
Cru^h, Twist -nf Tobacco and H-iirbrcj/i 


k ee p hi s pro m i se . Inst ead , he *m m ed iat cl y 
reports the sale to the revenue authorities. 
Then, when the returning American cus- 
tomer attempts to leave the dock with- 
out declaring the jewels, he is caught — 
and the informer collects both ways. But 
that is the case of the amateur smuggler. 
With the professional it is a far more 
difficult problem. 

if To discover all diamonds brought 


DOES NAIL DRIVEN TN A TREE 
w MOVE AS TREE GROWS? 

Accurate tueasureimcni^ have fdiowti 
that u nail driven into a young tree doe- 
not move in, the least, either upward ot 
outward, as the tree grows. The point 
was raised recently when a claim for land 
revolved around a spike driven into a 
young tree as a surveyor’s bench mark. 
Botanical experts showed that the nail 
would move upward since all the 
tree’s grdwlli in this direction is from the 
lop. I.t was also established lh a i ihe nail 
is not pushed outward. Instead the tree 
grows around it, imbedding it in the wood 
tmd leuvii^s it iifl the same p^itiot 
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b Li jj tk-r s- pent hvh years 
ot spare time a l Lhe 
jol i , T h c nur c li a it i s m 
more l Kem fi ve feet 
high, the pern] u In m 
iv e i it 1 1 s :-. c v c n t y - ft v e 
pounds, and each of the 
weights tips ilic scales at 
100 pounds. Hour, see- 
on J and minute hands 
show Omaha time oil a 
five-foul dial marked on 
t he t ro ]i r wi rc rl o w o f i he 
jewelry store. From the 
window to n rear wait e*:- 
rertds a half-inch iron 
rod which carries the 
power to a clock dial 
eleven feet in diameter 
marked on tlm wall, M 
is (his latter dial that 
sh owe tt n i v e r s a ] ti me. 
Huge hands, over live 
feet Id iif, carry the names 
i>t cities or countries 
throughout the world, 
indicating the time in 
seconds, minutes and 


! Used i.o Ho|j( Mo4ol (H l.irtOr "Kiapress of Britim' 1 (o Second 
it My Dispitap Window; ihu Craft Weisiii Half a Tan 


HALF-TON SHIP MODEL LIFTED 
TO WINDOW EY CRANE 

When a ship mode] was to Ese placed on 
exhibition in the -ecu nd- Hour window of 
a London department shore recently, 
workmen found it necessary to employ 
1 It c sam c met hod s as t h on gh a rea I v case I 
were being lifted, They used a crane to 
hoist the model to the required height 
because the vessel, even in model form, 
weighed half a ton. It is an estacf copy 
of the Canadian Pacific liner "Empress of 
Britain,” and is one of the largest model 
boats in I He world. 


hours as compared wish 
Omaha time, which is 
shown by a dark hand. There are four 
places on the globe where the time varies 
in minutes as well as hours from local 
time, and this, made it necessary to build 
four smaller dials on the large one, Tile 
one second hand acts as a synchronizer to 


WORLD CLOCK INDICATES TIME 

IN SCORE OF COUNTRIES 

l i 

Showing on its face the time for .ill 
parts of the world, a big clock With more 
than a store of bands has been built by an 
Dm all a watchmaker who used mostly 
pirts salvaged from other docks for its 
construction,. In actual cash, the round- 
the-world clock cost only $15, but lhe 


Cloth with Many Diafo 4nd ft -intis Which Indicate 
TIjiLL Li All Emilia Lif W Or lit SicimhOiicHiiMly 
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keep alt the lime in uni- 
son amt the dock does 
not vary more I lian a few 
seconds in months., On 
the face is shown die 
time in Omaha, Denver, 
San Francisco. New 
York, Aden, Cuba, Elo- 
I i vi a, Argert litia, Porto 
JiicO, Paraguay, Brazil, 
Azores, Honolulu, Ma- 
deira La I antis. Fra n c c , 
England, Spain, Austria, 
Germany, Bulgaria. Rus- 
sia, Turkey, Sweden, In- 
dia and Holland. 
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HIGH LIGHTHOUSE 
AUTOMATICALLY 
OPERATED ^ 

More than ?0Q feet 
above the Pacific ocean, 
on 'the tiny island Ol 
Lchtia, among the Ha- 
waiian islands, stands the 
highest lighthouse main- 
tained by Lite United 
States. It is perched atop 
a high rock, very difficult 
to climb, and functions 
automatically, burning 
fora whole year without 
attention. Ordinarily 
lighthouses display their 
beams from points not 
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Portable Cnnvnr, Chute WhicJi Ii Quicity Set Up ia Serve u n Fire Escapr : 
It Is lrterik'1 for Institution! Kousine Children 


more than 200 
feet above the level of the sea, because 
Otherwise they may be obscured by low 
clouds or fog. In Hawaii, however, fog 
is rare which made it practicable to erect 
the light at a great elevation. The light 
i is visited once or twice a year by a tender 
who Installs, f.r-esh t Sulks of gas. 

i - 

33 OTTLe' DRIFTS TO PHILIPPINES 
FROM COAST OF MEXICO. 

Virtually spanning the Pacific ocean in 
eighteen months, a bottle cast adrift off 
^thc coast of Mexico was found recently 
_^near the Philippine islands. The bottle, 
^containing a note giving latitude and 
'"longitude, was thrown overboard by an 
j" 1- office r of an American steamer on August 
11, 1925. When it was picked up last 
February it had drifted about 7 000 miles. 
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CANVAS CHUTE IS FIFE ESCAPE 
FOE CHILDREN'S HOME 

As an inexpensive hat efficient fire 
escape for children's homes and orphan- 
ages, the matron of one such British in- 
stitution lias invented a canvas chute. 
Tim chute is so made that it can he quickly 
put into position in case of a blaze, and 
the children placed In it to slide to the 
ground without injury, In a recent test, 
thirty children slid down the chute in less 
than two minutes. Where the safety de- 
vice 1ms been his lulled, part of ihe fire- 
drill consists in training children to use 
the chute without fear. 


fl Write our Bureau of Information, if 
you wish to know who makes or sells any 
article described in this magaame. Send 
no postage i the service is free. 
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GIANT ORGAN CONTAINS EIGHT THOUSAND PIPES 



Otic of flic world's largest musical En- 
stm men-t-^ •■■ the huge pipe organ being 
constructed for flic municipal auditorium 
in Philadelphia, ll ha-, four manuals,, 
more than ^,i'h;ii pipe*, from huh" an Inch 
ti> shirt v-1 wo fei-l m length and produc- 
ing from sixteen io KUKlO vlbrni ;fliu per 
second. More than ItWJWO separate parts 
are contained in the organ and all elec- 
trical eo tit acta are of sterling silver. The 
i ns t run rent lias two consoles arid can be 
played Irani two different locations! in tire 
building asid an an 1 o i: : :l t ie feature enables 
it to he played without human aid.. Every 
known percussion instrument is included 
hi the assembly. 


Views Tulin During Cnnstruition oE Gi*nt Oreiii 
Which wai Ci>ll Lftln &l£lu Ttwnsimi Pi-pia 


I-IUMAN LIFE TO BE HEALTHIER 
BUT MAY NOT BE LONGER 


FjTiMent indication. 1 ; arc Lhat the span of 
human life, the actual number of years 
which an individual may attain, probably' 
will not be lengthened much bcyoml its 
present limits, hui it will be lived in much 
greater health and happiness than at pres- 
ent. This h the conclusion of K. 
Fr ank ■“I . itmua acfi r o lima ny official, w l lu 
lias marie a cSpsu study of the possibEIF 
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* tics. There i>i no evidence at present to EYE OF ELECTRICAL DETECTIVE 





ONE-MAN PORTABLE SAWMILL 
BUILT ON AUTO Q_ 2. f f 

Desiring 4 sawmill that he COiil d move 
easily from job to job A nd could operate 
Fti((i-,elf, a Fort lantl, Ore.,. titan built one 
on the chassbrnjf'lns automobile. When 
oot bet np used an a conveyance for Hie 
mill, a gear transforms the rear of the car 


lend to 4 belief that human life C4tl be 
pro looped greatly beyond it* presumed i t 
biologic limits, he says, but adds that 
m no's ability to aria pc himself to his en- 
vironment makes it impossible to predict 
definitely that lie will not go farther aiong 
Hits line and push ahead in^ life span to 
some extent. Enough is known now to 
increase I lie number of people who can 
live to sixty years, the p resent average 
length of life, and even In pu sit this age 
11 p an o L Fier 1 ei i y ears . but it re ap pi i cat i o n 
of present scientific knowledge, however, 
will make die average man's life much 
healthier, he asserts, with the doctor la- 
hiring to prevent disease rather than cure 
it, and health ha bus being taught in 
schools along with the three "R’s." Un- 
necessary disease, lie believes, will disap- 
pear, and death in childhood will be rare. 


.SPOTS COUNTERFEITS 


Electric Derecior Which Spn-.s CranGcrfoit Cartlikste* 
by identiFytnir till PS|»tr Sir*.! 

Counterfeit stock certificates can be 
spotted quickly by the use of an electric 
detector developed in the Westinghnuse 


O 


research laboratories. The' detector oper-* 
ultrr — by dtdeiajimmg ^HTe thickness of 
paper. Almost invariably imitation stock 
certificates are printed on n stock of paper 
slightly different from that used for gen- 
uine shares. A certificate ni the hitter class 
serves a* n .standard in setting the appara- 
tus. which brands the imitations as false as 
soon as they are inserted in it. The same 
apparatus can be used to lest grades of 
paper for magazines and it is also ex- 
pected to be of value ill distinguishing rare 
paintings from copies and imitations. 

u4if — Q 

NON SKID MEMORANDUM FADS 


PtorUWd Sawmill fli i t or Auto 
hy i be Kn gjr.c ul 


Business men who a I tempt So take notes 
with une luifid wFiile holding a Lid up hone 
with the other now can tin the job easier 
with a nonskid memorandum pari 
lias recently made its appearance in Eng- 
land. It consists of paper clipped in a 
bar at tFie top of (he pad with a flexible-^,- 
sheet of rubber at the back. The rubber 
clings to the desk surface and molds itself ^ 

s X 


into a combination endless, belt, saw and readily to "bumps” of papers that may be 

pderiup. f 
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tiled on tlae de^k. 
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M R C II A N I CS 

GAS DETECTOR FOR AIRPLANES 
S CARBON MONOXIDE 




InLerlorlilr.fj: Stab* t/t Metal and GL**a WhltfH Are Used 
is- IniXPEiiMV-e B,nLdLn,B MnceriaS 


INTERLOCKING SLABS OF GLASS 
AND METAL FOR BUILDINGS 


Interlocking slabs oi metal and 
compose the latest form of construction 
material for buildings!. The designers n! 
these slabs claim that three-inch insulated ~ 
walls of metal and glass Jins ve a heat-re- Lf, 
taming value equivalent to a brick wall 
three feet thick. The weight is only nnc- 
tenth that of a twelve-inch brick wall. 
The slabs conic in four- by- six-feet squares 
Sod, arc ready r for bolting together at the 
building site. The time for const ruction 
is about one-half thr-r required for ordi- 
nary masonry, and tlie cost is about oue- 
fifth less. 


Navy aircraft pilots are to be protected 
from the danger of earfson -monoxide- gas 
poisoning by an automatic recording in- 
'rumenr, extremely sensitive to this form 
gas, in cockpits and cabins. The iii- 
•irumeut is to be installed In the hig navy 
hrigihle Akron," to check the opera Lio 
• f the heating system arid to warn again * 1 
leaking exhaust fumes in the engine rheum 
chemical ini xlure of manganese oxide 
■.lid copper oxide, called hopealite, aciu- 
:--ies the apparatus by serving as a cata- 
I tic agent to accelerate the chemical re- 

■ mi on which changes carbon monoxide 
i to carbon dioxide. The recorder in volv 

l application of principles employed in 

,.l sr indicators installed In die Holtan 

■ 'mend h '.] t , since it is light and portable, it 
. m he employed also in industrial plant' 
boats or other places where the atrnos 
phere may lie contaminated. Traces of 
carbon mOrtoxide uk low as two one 
hundredths of one per cent are shown. 



GIANT AMPLIFIER FOR TALKIES 
AS PUR IT V AND VOLUME 
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eaemblitig an old-fashioned phono-, 
graph horn, greatly enlarged, a gianl loud 
speaker is being used in Germany an the 
production of talking pictures. The am- 
plifier. larger in diameter than a man's 
height, has great purity and volume, Tlie 
well-constructed horn transfers the vibra- 
tions of the tiny diaphragm through four 
amplification slages to the target unit. 


RAGLE HUNTING WITH PLANES ■ 




a 
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Airplanes ate being used successfully 
in Texas to hunt eagles that prey on spring 
lamb*. One rancher employed a pilot to 
kilt the birds after other methods failed. 
The flyer located the eagEcs at an altitude 
of Jj.Ofib (net above the ranch and a com- 
panion kilfetE five of them with a shotgun 
as the plane flew alongside. This rancher 
estimated the birds caused him a loss of 
a year by carrying away lambs-, 


■ (i Evidence that man bad readied a wclt- 
1 levelopcd stage of mining activity when 
nastoduns trod the earth has been Un- 
covered in .South Africa. 
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Tluge Loud Speaker, Tiller T'ruri i Ms 

Production oE Talking PklilUrs in Ganitflrtjf 
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W.KTng q Un-Jl of Fl-lPt Life TjImsi Ervin 
Pud lie , J.'jtr, Usl^jt h L !■- »■ i: i-; IdiLi.hci vj Oliiiio Water 
qnd Its AnimaS -and Plant Lite From Uqptbi 

to depth* nearly ■'■ ■ li r miles below, \s the 
ship moved southward she paused a! in- 
tervals, .me! Doctor Molterg dropped over 
i lie .side Lt wire nearly J".<H a :i feet bmg, 
with set f- s cal i n g steel bottles attach eel at 

intervals of 1 ,50*1 feci. 

After the line had been payed t>isL, lie 
slipped n small hrn.--- "ine-scngcr"' over 
the line and dropped it i *i t i • the sea. As 
i In- messenger struck roe sop bottle, the 
bottle turned over, .^<r,lhi w iisdf; then 
another messenger rattled down the wire 
to another hot Lie, and so on until the last 
bo) tie, four miles below the vessel, had 
upended and -enteil within iiself a sample 
of water the scientists co til d study at (heir 
convenience. 

But wli pi I. dirL these water samples rc- 
v-e-H | ? That an 900-mile ■'trip cut tending 
downward iti the Pacific from the aiK.)- 
foot level to the 1 ,500-foot level, stretching 


These facts represent years of research 
by scientists on such ships as 1 He ‘Tar- 
ncFie," which burned a few months figo in 
Australia. Oil her seventh ami hist cruise, 
this ship was sailing so nth toward the 
equator, outbound from San l-rancisco. 
Aboard her several scientists, including 
Dr, T, G. Moh erg, were studying the oxy- 
gen content of the sea from the surface 


Ey RALPH ANDREWS 

WHENEVER you read in the papers 
* ' of a " i lend sea" within (lie t 'mu lie, 
cir nf walcr in a targe seen of the At kill lie 
slowly sinking tp the bottom and return- 
ing to the Antarctic, or of rivers HI the 
ocean, nr of denizens of ll ■. deep becom- 
ing lighter in color at night, don’t think 
t he re po r i co ate as r h e w 11 > l 

in Lgimuioil oi some fie t to i i h r, 
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deter in me largely botEi i lie location and 
degree of reproduction of both animal 
and plant life. Deep-sea animals must lave 
ni flier on eacli other or on tilings that die 
and sink from the surface. Only plants 
possess the ability to combine elements 
directly into foodstuffs, and if all the 
oceans became sluggish like the dead area 
hi tiie Pact Ik, all plant lire would. be wiped 
rii>! am] all animal life in the sea become 
extinct. 

“It is important that WC get pt the 
movement of waters deep below 111 e sur- 
face, which we accom- 
pli sh chiefly by measur- 
ing tern ptra tei res and 
Studying water samples," 


Above. Bottle Ear TnS-niff Tern ■peril: urea and Wfiltt 
i.Hiri|:ht: .it I ) J] Li'jr.L Depths; HiEht, AppscaLDL (tw 
TafeinE Animat and Flint Samples Ernm Deep Water 

from South America westward to the re- 
gion of the Samoan islands, is devoid Oi 
life. In it,, for some strange reason, there 
is no oxygen, or ho very little that no 
life can exist in it. Just why there should 
be no oxygen at those levels when a sup- 
ply ample to h up port life was found both 
below 1 and above the dead patch, the scien- 
tists can explain on no other ground than 
that the water there moves very little anil 
does not come in contact with waters 
bearing oxygen down from the surface. 

The Atlantic ,U ''.self energising” by 
means of the large sinking area, whose 
presence and action have been confirmed 
by recent expeditions. In the sinking area, 
heat evaporates the surface water which 
becomes heavier through an increased 
salt content. This water gradually sinks 
and, although slow in movement, becomes 
Virtually a Stream flowing into the Ant- 
arctic. At tlie same time two great streams 
from, [be Antarctic flow northward into 
the Atlantic, one along the bottom and 
the other about 3,000 feet below the sur- 
face. How are the locations and presence 
of rhese determined? 

Science finds u important to know these 
things, since movements of ocean Waters 


explained Dr. T. Way- 
land Vaughn, of the Uni- 
versity of California. 
"Hy studying the water 
samples we determine tiie 
quantities of salts and 
express them, in units of 
the saltkst part of the 
a] i proximately t it i rt y - si x 
in cadi 1,000 pounds of 
water. The density of sent water depends 
on its temperature, pressure and the salt 
content.” 

Oddly, the Atlantic is saltier than the 
Pacific. In the southeastern Pacific the 
water is saltier at a depth of 9, OHO feet, and 
in the northwestern Pacific, at the same 
depth, it contains ike least salt. In some 


weight. Thus 
ocean contains 
pounds of salt 
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Pacific areas the water becomes sallier 
between the fine artd twO-mi Ec Levels, On 
the average, the sen contains thirty- five 
and a half pounds of stilt to each 1,000 
pounds t>F water, yet it runs as low ns 
thirty-two and as high as thirty -six and 
a half, increasing front the poles toward 
the equator, where evaporation is heaviest. 

Not all the studies are concerned with 
the sea and its movements, however. 
Scientists are puzzled over the action of 
"blushing” fish. They want to know why 
ail fish, excepting one species in Lite Nile 
that swims Upside down, have liyEit -Col- 
ored stomachs and dark hacks. They 
want to know what happens when fish 
change colors in changed environments, 
They are especially interested in animals, 
since plants do not exist generally below 
the ^wMoot level, due to the absence of 
light. Animal life, on the other hand, 
thrives in the dark even in the deepest 
parts of the ocean. 

To the Laboratories of ’the -Scripps Insti- 
tution of Oceanography, Prof. Francis B. 
Sumner has set up a scries of experiments, 
rearing tiny fish in white and black jars. 
Although his work is new, fin ring the last 
three months he has observed the growth 
of fish from the same stock, one group 
developing it very dark, nearly black, 
color, the other becoming almost trans- 
parent. 

Elsewhere in t fa c same room lie has a 
hundred tiny fish thriving in four bottles |_,F 
w hose only Light comes through tlie hot- 
tom. via a mirror set at an angle to re- 
flect light from the lamps. Will these 
fish develop light backs? Will they re- 
veal that light filtering through ocean 
water accounts for the universal dark 
upper and light lower bodies of fish ? 

"Fish react quickly to their environ- 
ment and to color," explained Professor 
Sumner. "Largely fish colors arc not 
permanent. Tltcir colors change through 
eye Impressions, Blind flounders, which, 
when they Can sec, fake on patterns of 
the ocean floor, change little in new en- 
vironments. Yet blind fish have turned 
darker itl the light and lighter in the dark 
due to a stimulation of some part of the 
brain. Ocean fish bleach during the dark, 
and for ibis we have no explanation ex- 
cept that (he eye impression effects the 
change.” 
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Pegs Set in Wixxlrn FloKten Atc 'ihc Tir* 
in Thii Lmi Form iii Wait-f £ 
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BARN VARD GOLF IN THE WATER 
IN GAME OF RINGERS 

Horseshoe pitching in modified form 
has taken to die water itt the game of 
ringers. The players, in bathing suits, 
pitch large rings .it pegs set itt upright 
floaters, each of which is marked with a 
number to facilitate scoring. The bob- 
bing pegs make difficult targets and consid- 
erable skill is necessary' to throw a ringer. 


AUTOMATIC OIL BURNER KEEPS 
■ft %iAN EVEN TEMPERATURE 

Requiring virtually no attention, an oil 
burner with automatic controls maintains 


an even heat at any temperature required. 
There are only two adjustments, one for 
air and one for oil. The air intake is regu- 
lated by screws on the side of the fan 
housing, and the 




oil How by vary- 
ing the pressure 
on the diaphragm 
valve, Once ad- 
justed to give the 
most heat at low- 
est fuel consump- 
tion, the device 
needs no further 
attention. A ther- 
ni Ostat provides 
Automatic temperature eontrol, and the 
device is equipped with electric ignition, 
inajong a gas pilot unnecessary. 
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ACTIVITY OF FISH 
ON MANY DIETS 
IS TESTED 

(A 

Tj 
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Lii.li 1 ' U Seen. 

TriiuJurcitd ino Clatiraoir. for Psychoanalytic Suer 


STUDY OF SCIENCE CONDUCTED 
IN OLD BEE LIN CASTLE 


To 1 determine the re- 
ad ion of goldfish to cer- 
tain food*, an apparatus 
bus been made to record 
under various conditions. 


Hisln He Berlin castle today 
mainly as a museum because its 
balls and old furniture attract 
much attention, hut several rooms 
have been placed at the disposal 
of German scientific Institutions. 
Among' them is the former salmi 
not Pr in cess Yicto ri a Lo ti i «.e . w h i eh 
lias beerl com 1 ef led into a class- 
room for ill e psychoanalytical i n- 
slitmc of Berlin nnive:r si l V. 


serves 

ornate 


their actLvity 
In Swtmmtllj about in their tank, the fish 
brush against a weir made of giass capil- 
lary tubing, the motion being transmitted 
to a pen which makes a record on a mOv- 
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FATHER DATA AID 
TO RAILROADS 


Weather studies now are being 
made specially lor the benefit of 
the railroads. Prof. Robert Dc 


Co li rev WarL -aj^Pmwefo n 
vcrsity^Tias keen gathering 
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that may reduce the ex- 
pense and increase the 
safety of rail traffic. His 
work l& based on the 
belief that construction 
engineers should know, 
before starting to build, 
W b e I her 1 hey will have t o 
deal with deep snows, 
heavy rains, severe cold* 
floods, heat, droughts, 
dust and ice storms. 
Most if not all this in- 
formation is available in 
the official meteorolog- 
ical summaries, and a 
study iif ibe weatbei over 
a lung period tor any 
particular area s 1i o w .s 
what may be expected 
for tlte future and aids 
railway engineers in plan- 
ning their lines to best 
meet any hosiile weather 
likely to be encountered. 
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ingbclt of glazed paper each time 
a l is dbl itched. It was found, for 
instance , that the lirii increased 
their activity 400 per cent when 
fed a gland extract instead of the 

usual di^L of dried sEtrlillp meat. 

I 
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EYE AND H AT R COLOR ARE 
RELATED TO ANGER 

AND FEAR Q *\ 4 

Physical differences in the col- 
or of eyes and hair an : the -hape 
of flat heatl\ which are n -i tally 
associated wrtli rl affeti'ill 
have a relation to the patent to 
which persons jyrt angry or 
come afraid- Thif h the conclu- 
sion reached by Dr, 
ton after a study 
IjflQO students tn ilu: I'u 
of California, ^ 1u t ' o di e ' ■ - , ■ 
lessor Of psychology. Measure- 
ments were made of the heads 
of these students, hair was clas- 
sified an Eight, medium or dark, 
and the eyes were tabulated air 
pure-blue or gray, pure-brown 
nr black, and intermediate or 
mixed. To find out how emo- 
tional tEae persons were, each 
was given .i ls-,t of situations, 
which might cause one to become 
irritated or frightened while not 
disturbing another. Typical sit- 
nation? were, “You hurry For a 
Street car anil miss it by a nar- 
row margin"'; “While telephon- 
ing' you are cut off in the midst 
of a conversation" : “You find yourself 
looking down from a high place from 
which the drop is precipitous”: “You are 
awakened by sounds .is though someone 
were moving rn your room.” The stu- 
dents made a record of the way they felt 
in the various- circumstances. From this 
record Doctor Stratton decided dark- 
haired pc iso ns have more intense fear 
than medium-haired ones, and the loiter 
are more intensely angry than ihe light- 
haired. Light-eyed persons were Found 
to become more intensely angry than tFac 
medium-eyed. Narrow- headed persons 
are more i at ruse both ill their anger and 
fear than those whose heads arc of me- 
dium proportions of are broad. 
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Initr.ar and Ejii-rLor VLiwr. (it in Airplane Fumitory Vnn ■ It 
H^s. a Cj-pidcv a£ Th.rac sr..l -Dno- itilf Tuns 


AERIAL FURNITURE VAN HAS 
capacity OF THREE tons 

German families, who are in a hurry to 
laitve, now tan lu'ivu their hi>u ad) old ef- 
fects transported in a flying furniture 
v;in, A Ju Bikers transport plane has been 
equipped Like tin ordinary moving van, 
with [finding platform.? obi the sides cor- 
responding to the tailgate of the big 
trucks, The inside of the body is nearly 
seven feet high and the ship has a. cap ac- 
hy of about three and one-half tons, 
M'itEi this load it can fly more than fifty 
miles an hour and remain in ihe air for 
five hour--, covering in that time about 
ttt^^Mn^ne^es t Jj_jgrht . 
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ELECTRIC SKIN TO- 
HEAT ROOMS 

To lest a new theoi'v 
of keeping wann, a men* 
with a hunting ' skin" li.v- 
keen constructed in the 
W ext i 1 1 jj 1 1 < n[ hc research 1 


a surface i m pregnat erfl 
with electrh’ heating ele- 
ments, T ll u individual 
scales or sections form’s 
Jog the skin imitate or- 
dinary wait anti ceiling 
materials ami can. if m-c* 
essary, lie coated with 
therm TFie walls hare a 
finish of specially covered 
o verla ppiqg boards, and 
the ceiling is u i soft, 
ivory-timed material, All 
the heat conies if dirt the 
walls rind ceiling and the 

em i re surface- may It e 
warmed, or llic heat can 
be switched on by sec- 
tions, These walls do not 

glow like ; l grille, nor !)(- 

come hot to the touch 
like Steam pipes, blit ra- 
diate jl mild temperature 
almost exactly equal to 
that of die human body, 
anti fuel barely warm to 
the touch. Ordinarily the 
comfort of a room de- 
pends on the heat of its air, but the spe- 
cial room ts being tested with air quite 
coot in riel ermme whether the heal radi- 
ated by the body in all directions cam he 
U-ed both for comfort and a possible sav- 
ing in fuel hilts, Radi rued, beat travels 
with the rapidity of light and cold waits 
absorb this heat. Whether the lesser ab- 
sorption of mildly heated walls will pro- 
duce a worth-while di (Terence in physical 
comfort is. one question the room is ex- 
pected to answer. 

(XAi 

SECRET WRITING ON POSTCARD 

Messages on postcards can lie krpr ns 
secret as closed I el ter-, by the Use of inex- 
pensive forms of invisible ink. A solution 
of Chloride Of cobalt can be used for tli is 
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Jiil'jijlnxl Vvilll Murr Tlijlii Twfiiy A l (.ttSCrUv, Li> !:..■■ .! 
fiMBiincje or Aa.J ia Driver's Cam Fort; Nore Iht Tear-Gis 


TWENTY CAR ACCESSORIES A1>D 
TO MOTORIST’S COMFORT 


One motorist who is traveling almost 
ec._ji s i. n n r 'y has made a hobby of installing 
in hTN^r h-vc i y available acces-mry io arid 
to bis comfort c.i r the efficiency of the auto. 
Today' lie has more than a score of manu- 
factured accessories that lilt virtually ev- 
ery inch of the instrument pane!, steering 
column anti the space above the wind* 
sll iold Amm-.IT t'-,rm nrr_i crniom- 

‘Fter, cigar and cigarct lighters, clock, 
chime control, radio, heater, dome light 
ash receiver, tear-gas gun, revolver arid a 
number nf instruments to Improve or i n - 
die a re engine performance. 


fll Slot machines in Berlin 
twelve -ccn t u m If rel las. 
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A weak solution of sul- 
phate of iron can be em- 
ployed. This he cornea 
black w hen moist-enc d 
with a soUi tion of galls. 


CHANGING OP TYPE 

ON TYPEWRITER 
IS MADE EASY-, 

Thirty or more type 
faces can be used on a 
typewriter with electri- 
cal action equipped with 
a circular frame on which 
the various type styles - 
can be damped. The ma- 
chine is manipulated in 
the conventional man- 
ner, the electrical device 
Operating' to give an evert 
impression, and only a 
few seconds are required 
!0 change from one type face to another, 
Strictly speak hi g, the type does not strike 
the paper at all for the bed and roller 
supporting the paper move up to pres-i 
against the type. Each style of type is 
contained on a semicircular disk. Two 
disks are clamper! nn the circular frame 
at one time, making two type faces avail- 
able. Foreign languages also can he used 
in the same manner. When the typist 
strikes a key, the circular device support 
irig the type re-v-plves until the proper hit- 
ter is in position, then the paper am! roll- 
er move up and strike against this letLer. 
making an even i tn press ion each time. 


M i~! mu i TJiMitr 
diranircd 


is Whidt Ac'Imu a rut Gorum nf DoU ^Cclora At* Sylt- 
wLth Plwnunruph AniHrati.ii. (a Give Thai* l^okAI 
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DOLLS THAT TALK ACT PARTS 
IN MINIATURE THEATER 

Dolt actors and actresses 
their parts in human voices pur on plays 
in a miniature 1 1 tester in/H oily wood, 
Calif- After several ycaj><Sr experimental 
t i on . thu lH iilJrrj jkfiTit little theater suc- 
ceeded in synchronizing the actions and 
gestures of the dolls with human voices 
by means of phonograph arid radio ap- 
paratus, The theater is complete in every 
detail, even to revolving Stages, amt the 
auditorium scats fifty persons. 
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K’ectric TypewriltT wilh Circj'ar Finm 
Olffirent T ype Facets Can 
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OF SODOM IS VERIFIER, 

V EXCAVATIONS Q ( { 3 f 


BURNING 
BY 

Biblical accounts o\ the fiery destruc- 
tion of Sodom have been verified, in the 
0 pi mon of scientists, by recent excava- 
tions in Tranifjrjrclaciisi. OI Lct 

La Gorce, v ice-president of the National 
fleograp hi e society, has announced that 
arch mo logical discoveries made by a par- 
ty of Jesuit priests directing excuvna ions 
in tills region have rescaled that Sodom 
actually consisted of three different cities, 
buill one upon another. The digging has 
revealed evidences of u conflagration of 
grout itllensitv, penetrating so deeply that 
the stones of the fl r^l city, seventy-two 
feet beneath the surface, were scarred and 


seared hythe fife. 
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MURDER in committed along the 
arctic share. Two Eskimos had had 
A quarrel, A few months Eater a Royal 
Canadian Monti ltd Police constable on 
patrol hears about it from a trader, who 
was told by another Eskimo. Within a 
month, the con stable has covered hun- 
dreds of mile-: with his fast clog team, and 


arrived at Ills post with the pris- 
oner. On hoard a schooner, win- 
tering near by f the radio trans- 
mitter starts sending' out it- Hots 
and da dies. They reach a govern- 
ment station on the Hudson 
straits and arc relayed to Ottawa, 
2,-im miles away. Three days 
from tiie time the prisoner was 
brought in. Ottawa has sent in- 
stinct tors.-. to the remote post at 
Cambridge bay. Compared with 
! 1 1 i- ii not her ii in mter in the same 
locality, before the days of radio, 
took five years oi (raveling hack 
and forth before reaching the trial 
stage. 

The famous Canadian police 
force is using every possible mod- 
ern means to quicken its work. 
It was mice a force in which 
every member had his horse. To- 
day, ut the 1.100 men who make up the 
Royal Canadian Mounted Police, less 
than 3X1 have horses, I lie other horses 
have been replaced by fa si dog- in the la r 
north, by automobiles and motorcycles 
in Hie settled parts oi the dominion, by 
power schooners and motorboat? In the 
eastern and western arctic, and even by 
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j)lane, where that means t>F Lt:ivef has been 
necessary’. 

A s 1 11 all trading post and n forest rang- 
er^ station in ll re hinterland of northern 
Ontario, several hundred miles n- ■ r L F l of 
the railway, is thrown into turmoil. Among 1 
tile Indians who come to trade a l the 
■■tor:: one huge fellow. Ho ha-, been 

behaving strangely, his fellow tribesmen 
tell the storekeeper and the forestry men. 
I hen one morning Em goes a ii nick, l E i s 
siae and si rciigth are with him, hut even- 
tually lie is caught and locked up*. BleI aL 
the outpost ihay cannot take car? of him. 
A message goes out From the small radio 
transmitter kept at the forestry station. 
It is picked rip fit the ceutrpl v-.itinn of 

(lie forestry service at Sioux Lookout, fin 
(he railway. Here il is put on the n'e- 

graph wire, direct to Ottawa. Two days 
Inlet" a government plane arrives from 
Ottawa with a Royal Canadian Mounted 
policeman. lie takes the insane man out 
by air to a hospital. It would have taken 
him weeks to have made the trip by any 
other means. 

The mounted police patrol vast terri- 
tories and are to he found in nearly a l! 
the cities of the dominion. Once a fron- 



Abor?, Mount-rf Pol Let TnkhiE A.rWijiiiAj£(r el a Priirii- 
uv-t Fared i-A Trawti; cm-I.v.y. ail Officer And Three of 
1 1: c Tl'n: Aid Canadian Pcli:p 

tier force on the pmsHcs. they now make 
t lie vast north land their stamping’ ground. 
In the Yukon and the Northwest terri- 
torie-. iliey have many pose-,. The north- 
ernmost detach merit is that at Haehe Fen- 
insula, lilies mere! a nd , in the eastern arc- 
tic. It is tlic world’s farthest north police 
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POPULAR MECHANICS 



Atro'rf, 3 Group dE Canidian Mounted Police; Eelnuv. an 
■CJifJag IiltefrrtditliM 5o a Paitr of T<njir:j-ii 

[ionti 77(f miles south of the north pole. 
There jj nothing' frTontierlike about the 
police posts in the north. Thousands of 
miles from civilisation, the police live in 
frame homes as op to date as jhosc in 
Ell? suburbs of arty City. The hitter win- 
ters of the region have been offset by 
malting available in Hi os e remote posts 
every pot&ible modern scieiititie means of 
construction. And in addition there is 


German. Japanese or Aii'.UaUau 
Stations as American and Canndi^ 
an. News events and special in- 
structions come winging: their way 
to these nortliern police. 

Since open water lasrs hot a few 
month* of the year in the arctic, 
where the police station about 
one-ten t.h of Llieir force and carry 
on their most interesting work, 
dog leams remain (he standard 
means of transportation. The force 
has out yet been supplied with air- 
planes, though ihc occasional pa- 
trol is made by plane when such 
means of travel is available. But planes 
being few and far between in the North- 
west territories in winter, the dog team 
becomes the me thud nf travel. 

While the mounted policeman is be- 
coming less and less a mounted officer, 
nevertheless every man joining the force 
undergoes a careful training itl horse- 
manship. Each recruit is taught tn ride, 
not onlv in formation, but also in musical 


Officer 


HO longer loneliness there, for the strains 
of radio music from rhe four corners of 
the earth arc received in ihe far north 
at every post. Jr is as customary to heat 


rides anti in sport, Games on horseback 
form a large part of the training at the 
recruit center at Begin a. Care of Ids horse 
is also taught, even tin. nigh many of the 
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cmr-itrililes w51 E have no 
horse Lo care for during 
much of their service. 

The "‘Mountic” of to- 
day is liable Lo any one 
of many ditties when he 
leaves the Regina Train- 
ing school. He has been 
taught how to con duct 
his court cases, horse- 
manship arid the regular 
cions of his work. But he 
may he sent as one of a 
detachment in the arc- 
tic. to a in ra I communi- 
ty or a mining camp in 
the northern limits of 
the provinces or to guard 
a building in Ottawa. 
But whatever his job and 
wherever he may he sta- 
tioned,. a member of the 
Royal Canadian Me unled 


Unjiarinj; ta Join Together ih* Halves at' a Large Staarn# 

Br<?h-cn in Twg When It Went Acr-jund bi a FfK 


Police is re- 
spected and obeyed ns probably no other 
police officer in the world, 

- - a. n 

TINY BUNGALOWS OH WHEELS 
CARRY HO ME- REPAIR MEN 

Motorcycles fitted with bodies resem- 
bling tiny bungalows bring home -repair 
men to reside nts of I.ns Angelos under a 
special service organized by one company 


TWO HALVES OF SHIP SPLICED 
AFTER VESSEL BREAKS 

Two halves of the 10,000- ton steamer 
"N Ur Lure ton/' tliejnrgcst single-decker 
iti The world, were recently joined togeth- 
er and tile vessel placed back in service 
after it had gone agTonnd and broken in 
half in a fog. The great lengiEi of the ves- 
sel made the break almost as clean as 
though the craft had been cut with a saw. 



there. Skilled workmen of all nriTts and 
trades likely to he needed u caking re- 
pair-: about the house are ii. cinder! among 
Lite employes, and a telephone call brings, 
the proper man to repair anything from 
the furnace to the r; in, 


HOT SPOTS" IN SOIL ARE CAUSE 

OP PIPE-LINE CORROSION fl f fj 


end- J. 
mgs ^ 
t to 


In stead of protecting pipe lines from 
corrosion, by a uniform coating from end ^ 
to end, rhe present tend- 
ency ri to apply coal 
selected with respect 
the corrosive character ^ 
of l fie soils involved 
Corrosive areas, coni' 
nionlv termed ‘■botO 
spots,'" are prevalent in 
many types oT sniSs and 
it is in -sn c H areas tliat-^^ 
the lines suffer the 
del L’l irn'nrion. The Inea- v 
Lion of these hot ‘■pots is 
a matter of importance, 
hot Ei in the select ion of 
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coatings for new pi pes 
and in repairing oUi 
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MANY INSTRUMENTS AID PILOT 
OF HIGH-SPEED PLANE 


Pilots o i high-speed airplanes Slave lit- 
tle time to loaf on the job because they 
are kept busy watching and checking ihe 
many gauges. ami instruments when the 
t- hip i? hi rapid flight. Qapt , F rank Hawks' 
liite&i t-li i ] i lin^ more than a score of con - 
trols and instruments on 'lit' panel in ml- 
dit Eon £o a pood -luck charm. 


to affect Hie alkalinity of 
the blood also. Tli cse ob- 
servations indicate that 
in trie condition of the 
blood may hr ton nr] a 
means oi predicting the 
course of the disease anrl 
t! e success of treat tuent, 
Likewise a new method 
o f treat m e n t n in y be 
evolved which might 
lit Ml out to be the 1 oiifT- 
50 tight Specific cure for 
i lus malady, all hough the 
important point at pre.*,- 
cni is that environmental 
conditions, outside the 
ceil, influence the course 
of the disease. Cancer i-, 
a disease in which cell 
growth is abnormal anti 
scientists long have been 
studying these cells to find what makes 
them grow “wild.' 7 It appears from Doc- 
tor McDonald^ report that the reason 
I or | Fie erratic growth must be sought 


outside Hi*. cell. 
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RUB PER WHEELS ON RAIL CARS 
- ABSORB SHOCK AND NOISE 


One Ercnch r ailroad i> experimenting 
with ruhherwTT^Is' for its rolling -took 
a?, a means of providing greater comfort 



CANCER CURE IS BEING SOUGHT 
ft ^ THROUGH STUDY OF BLOOD 

Cancer victims have blood nmre alka- 
line than norm al, and the increased alka- 
linity .seem-, to he related to 
the speed u ith which ihe dis- 
ease terminates fatally. 

Til esc facts were discov- 
ered recently by Dr. El- 
lice M e D^ Lijadj I , director 
'-yy"" ' ■ '■ ri ‘ l - > ■ -■ ryt 1 ~ T Lite 
UlSTversity of Penns v |_ 

_vn nia gr ii • a ]YT“ • ■- n rlo r> f 
^ medicine, and his as*o- 
_ date,-. who now are seek- 
ing a cure for the disease 
Phased on a study af the 
blood. .X-ray anti rath tint 
treat men Ls f which may 
cure or at least record 
cancer, have been found 


for passengers. The wheels have been 
used mi a gasoline- driven engine and car 
for thirty passenger? and have been 
found to -stand wear well arid to absorb 
shock and eliminate much of the noise. 


Gasnllnfe Driven E Agin ft and C*r #t|«itfigml vnth Rubbtr " 

ISllHi »!■ “.'11 1! si Lu A h:,uj.l:- Jill! Jill, 


!~ihi:i_tk JiLi! ir'iii lc l/£iich fJivjxi: ^ 
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- '‘SEA PASTURES ' 1 FURNISH 
^ FOOD FOR ALL KINDS 

OF OCEAN LIFE - i 

Off the east coast nf the United 
c J States are located the richest 
all “sea pastured in which the 
live slock of the ocean “graine. 

I'll e coas fat waters o t" N o rt 
; America are fertile for the same 
.reason farm land ls fertile — both 
\ arc rich in nitrogen and, 
Qphorus. Plankton, L iso liny one- 
ceiled plants of the sea, teed on 
V chemicals i it the water just as 
Q<^J wheat thrives on chemicals in thrfe^ 


soil. Small sea creatures cat the ' 
plankton, larger dull eat the 
er, and so on up (he ueale. In 
last analysis, all the fish in the • * 
sea depend, on the tiny plants that can 
ih rive only if the water is fertile, and sci- 
entists now are studying 1 the sel's fertility 
as formers Study the same quality in the 
soil. Chemicals carried to the ocean by 
fivers* or arising from decay of organic 
matter, supply much of the richness of 
coastal waters. 
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DANCING FIGURE FOR RADIATOR 
RISES AS CAR SPEEDS 


LiCJfj 


Utvta 30 *t;J 
Hit 


/a D^V tefm 
ML " o /u auto 

As a decoration fnr the automobile-ra- 
diator cap, j a /Lain: i nit figure now is being 

offered that rises 
as though flying 
when tlic speed 
of the car is in- 
creased, The fig'- 
ll re, with out- 
spread a r m s to 
which is attached 
a wing like that 
of a small air- 
plane, is mounted 
on a hinged 
- 1 frame. When the 
eai* is mtjboniess or moving slowly, the 
emblem stands poised on the cap. On 
reaching a moderate speed of about twen- 
ty miles an hour, the figure is forced, up- 
ward by pressure of the wind on t he wing 
and at higher speeds moves until it is itl 
an almost vertical position. The dceora- 
lion has only three moving parts and fits 
an 

Q. 0<- l >Oa^ .. ri r 


WORMS DRIVEN FROM GROUND 
BY ELECT RrC BAIT CATCHER 

Fishermen who like angleworms for halt 
but do not fancy the job of digging the nr V* 
or searching for them with a flashlighteO 
after a rain, now can catch the wrigglers to 
by electricity. An eject rtc worm expelle? f 
that forces the fishing worms from ihtr"' - 
ground is being offered for use on an ai- 
ming current or on current from an 
automobile battery. The expeller is in- 
serted in a power supply and a rod is 
pushed in (he ground. The worms, if 
there, w ill emerge within a lew seconds. 


SAFETY WEDGE FOR HAMMER 
KEEPS HANDLE TIGHT 


a fev 




Hammer heads and other fools are held 
securely to their handles by steel safety 
wedges now heiug 
m any, The wedge 
lias [hree prongs, 
the outer ones 
beveled in One di- 
rect io n and t li c 
middle one in the 
opposite dirre^ 
tion. When driv- 
en into tlie wood, ' ^ 

Eli esc prongs eo- ^ 
ter in a diverging <T 
manner, expand- 
ing the handle and at the same time 
ing the wedge firmly in place. 
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Chairs "wi t]i seats and backs, formed i>y 
tubular springs some tiling like iliose used 
close screen doors, are being producer! 

Such chairs provide extra 
comfort since the flexible springs con- 
form to die contours of the body. 


Ch.aij wilh. 3-:jt and I5.i,k of Tuhular Spring? Ucacm- 
liliTiE Thow EJ «d ta Caw &rr«n Doors 


TUBULAR SPRINGS FORM SEATS 


AND BACKS OF CHAINS 


oncli tooth in the second series is a small 
hole, and when the machine is ready for 
use, some of the holes are plugged and 
others are open, A beam of light is cast 
on the side of the apparatus and then it 
is 501 in motion by means oi an electric 
motor. The main-shaft gears all rev* dye 
at the same speed f hut the gears meshing 
with them vary in speed because of ihe 


different numbers oi teeth. When, in iSie 
course n[ perhaps hundreds of thousands 
d! revolutions, or.e liole in each wheel 
readies t ho same point at the saute time 
— when the thirty holes are lined up — the 
beam of light goes straight through the 
machine, strikes a sensitive photo- electric 
plate anil stops it. A little counter which 
records revolutions made hy the main 
shaft supplies a number from which the 
factors at the large figure under analysis 
can readily be obtained. 


ft-n£ 


SWIMMING CRAFT LIKE A FROG 
ADDS SAFETY TO SPORT 


Shaped like a giant frog, a swimming 
machine that will not overturn candy adds 
extra safety for the beginner to this form 
Of sport. It is supported by two inflated 
rubber tubes, one attached ro each sids of 
a frame mi which the swimmer lies lace 
downward, it is propelled by two alu- 
minum feet which arc operated hy hand 
lovers in a natural swimming stroke. The 
feet close us they art brought forward 
and open on the back stroke. The arms 
operate independently, enabling Hit swim- 



ELECTKrC “BRAIN” WILL SOLVE 
"9 MATHEMATICAL PROBLEMS 

Construction of a machine which wall 
utilise electricity and light tr> solve math- 
ematical problems that othcr- 


■■■. i-i- might require billions of 

years to complete, has been s Lari- 


mer to turn in any direction. The large 
air tubes prevent the craft from over- 
turning, even in rough water, and the de- 
vice aLo can be employed ns a life-saver 
for the private hunt owner, 


etl at the U [diversity of O^hhaiuLi. 
The p (i rp use a ] this electric 
“ brn in" w ill be to aid in 1 1 1 ■ d e- 
trr mi nation of factors of large 
numbers greater lIulu two bil- 
lion, and in other mathematical 
calculations. T. consists oi ,i i f i 

on which tbirt ■ o ■ 1 1 Hil' 1 i v i ' 

each .n re s ct . I hi n g ■■ t I |1i e 
gears are thirty other, gears with a 
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which it being propelled npEJii fjst 5t=s in- 
el tneej or cambered wings, The helicopter 
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By THOMAS A. EDISON LAKE 
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VlATiON will come into i awn is 
an everyday means of transportation 
when a flying machine is produced lliai: is 
able to rise from the ground in a vertical 
path,. hover over a certain spnf, travel 
horizontally at any speed and then de- 
scend slowly in a vertical path to r± cush- 
ioned landing. 

After more than twenty j r ears of re- 
search, tests oi model planes I have pro- 
tin red. and which arc fuflv covered by 
patents, have convinced me that such :t 
supersafetv plane can he marie. These 
lesi* substantiate (he claims which I make 
for my type of machine, and I believe 
that in my full -sized, multi-wing aircraft, 
which 1 shall soon have under construc- 
tion, the would-be flyer will find a vehicle 
in which he can take flight frnns, and alight 
in, his own hack yard, the 1 top of a bu Ski- 
ing, or from any fair-sized vacant lot. 

The usual type of airplane derives its 
lilt from the reaction of the air through 


derives its lift from the direct vertical 
thrust of its pro pel ter n Each type 1ms its 
weaknesses. The usual airplane cannot 
make a vertical ascent or descent, while 
a helicopter would nut he able to obtain 
any considerable forward speed without 
a direct loss in its lift, nor, in case of en- 
gine failure, cored it make a landing with- 
out crashing. 

A3 L tiougll iny new machine is not a 
helicopter, it lias the ability to ascend 
and descend in a vertical path. To addi- 
thin, it has all the ability of the usual 
type airplane to [Rake a gradual and safe 
glide so ilic ground In case of engine 
failure, and to make high speed E n hori- 
zontal flight. The fundamental principle 
involved is dint of ^controlled directional 
air flow/' 

Since it is die relative speed between 
Ehe airplane and the supporting air. ir- 
respective of the actual forward motion 
of l lie machine relative to |h<* ground, that 
gives the lift to the supporting wings, it 
stands to reason that it we can cause a 
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within the flow &[ air from the propellers * 
Tile individual wings arc staggered , or ar - 
riugcd in stc 1 pi ike swdvr , and me adjust - 
3 I ►] l - indcpeildtiitly i ; to their :■.:'... vs of 
incidence . In nornm ! position , for maxi - 
mum high-speed llight . t Ta-c winp would 
he -id j ta r l :-:1 pr.iof tciilly parallel to eftch 
other . but for all other conditio its of flight , 
the w i ] i l^s are adjusted with , She angles of 


j; u fri c i c n t dl • >w of air L i > 
the '.vines, without for- 
ward [nil] or ii notion of 
t he n i ac Ll i n c as a w h ol >:■ . 
we will nhtain d red 1st 
and vert Leal accent. 

J < i gov ^ii fli client flow 
of air to lift my new ma- 
chine from, tin:: ground, 
three propellers, special • 
!y designed to give a 
spread of n:r. arc set in 
front of three groups of 
s L lire ered w ngs . 1 : ,;u: h 


---TT 


hank of trines is e.iprtlf'l-e *" 

of adjust ment knlcpenl- 

enl ly ot" in combination; Fp&.S 

wi L h ei tli er v r b ol h of t h e Top . w 

other two banks, J*ini>rll«n: Dla^m 

. > S 'Liir ! I fK M ill r.:c'iult 

1 m forward group ot 
'•vlii^s, in midi lion to -nip - 
for Ling: its share cn the coral weight of the 
machine, acts in the cu partly of ilie u-surI 
hi>ro:i:.ii’:i] rudders for main ladling: fore 
and aft triin. The two rear groups of 
wings each support rhrir share of weight 
and, in ad hi i i oo, can he adjusted during 
IhgElt for mai ntainiog lateral stability and 
trim. The forward mul rear vertical rud- 
ders provide iiuciii- for steering under 
headway arid 111 riling when hovering. 

The arrangement of ih<- three group s 
of uiugs provide* three-point support. 
The single group, being in front, floes not 
blanket or interfere with the flow of air 
to ilie two rear groups. This arrangement 
also perm it* the machine to land or take 
off at a greater angle of incidence than is 
possible w:lh tire present types of m»* 
ch hies having' their horizontal rudders in 
the slcris. 

The groups of wings arc so propor- 
tioned that all their supporting area i> 
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incidence progressively greater, beginning 
at I be top wing 1 aiad extending downward 
to the lowest wing of car ]i group. 

It is this- stepliku arrangement and pro- 
grr ess-i v r change in angle of the wings in 
cudi group that gives the high lift \-. , Llit*' 
for vertical ascent and, at tlie same time, 
dli'-ers ilie forward pull of I Em machine af. 
a whole. This lift value is greater pur 
square foot of supporting surface than 
can be oHained with any form oE -up gb- 
wing. Each preceding whiff in the group 
■ . r ■ l i * * 1 1 1 . is our ike flow of pie over the 
top of ilie following wing, and the but tom 
and last wing of each group can actually 
be set at an angle prohibit Jvc for any 
singly- v. jog selling 

r | lie- extreme adjustment of the wing 
group- provides maximum lift without 
forward motion, A slight reduction lmm 
the extreme setting permits! slow forward 
moil oil at maximum lift value. 
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LIGHTNING ROD -‘KNOCKS OUT 
GIANT BOLT /? a U ' 


I'Seniia.l Student 
1'nftthe T&oth iri 

i j i e li t i J ig & 
Manikin an 
Which EeprinTiers 
At* 3Pf m Heine 


Intended for use on high -power trans- 
mission lines, a lightning rod with a 
knock-out pinch was tested recently in the 
WeMinghoHse lab oratories. F rom a giultt 
“spai'k 1 (ilug engineer:?. i-hof at the light- 
ning protector :l total of 13 J.ty i'l ,1.100 voM - 
amperes — enough electricity to lift the 
Wool worth building oft Its foundations. 
The lightning rod, a hollow tube aEiOUt 
the b.ij£je of a lady's umbrella, -knocked 
out” tEee holt in a fraction of a second. 


WHARF THAT GOES OUT TO SEA 
SERVES AS FERRYBOAT .n u 


Scurrying through t!ic sun |?ke ,1 man- 
made water bug, a wharf chat goes out to 
sea to met i boat* i* in u o' at E^aada 
Beach, Calif, TEiis ferryboat, which act-- 
as its. ow n pier, is used to carry passengers 
t 1 ll t to a conveyor boat for a fishing t>argc 
some distance from shore. The craft is 
known as a sea tractor and was designed 
when the towns only adequate boat land- 
ing was destroyed. It is a float made of 
water-tight compartments, on which is an 
engine room and pilot house and accom- 
modations tor twenty-live passengers. The 
engine works on a winch about which is 
coiled a chain, one end of which is moored 
on ill e beach acid the other about 100 
yards from shore. When the winch turns, 
the ferry pier moves along she chain to 
the waiting conveyor boat or back to 
shore. The shoreward end acts as a land- 
ing pier, being fitted with large rollers to 
prevent its ja turning in the sand. 


YELLOWING 11 OF PAPER CAUSED 
BY ROSIN Q. fLf 


-Strong corroboration of the theory that 
light-sensitive rosin is a cause of the "yel- 
lowing" of the better grades of paper, lias 
been obtained as tEic resuh of an investi- 
gation of the effect of light upon rosin 
and rosin sizes hy the 
bureau of stand a r d s, 
CefTPTT “samples Of rosin 
and rosin compounds 
used in sizing paper were 
es posed in quartz tubes 
tu- the action of the rays 
of a carbon arc, and 
darkened in color under 
this treatment. LEh ratt- 
ans and others are inter- 
ested in the study, which, 
indicates [liar exposure 
of records to tight should 
Fie avoided as far as pos- 
sible. , 


V,' hiri Th: t Serves nr, a Ferry b 
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i and Move* i*i<i W.«ter to Veer Othef 
111', Piliei:, Tii A. I T'livt] in S^nsl 
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Fc'Weri'Lil £.cin:]i]ij;}il Mann lol ar. n Truck Which Ea [Jtft] 
Piet Larg Can El? Thrown on Then or .1 


Kiut^o Vlr« Co. 

to ^rOjtrt Wertf* onto Clouds; LclWrs l .300 
Height l:J Ahui.i 0,5110 P-tct 


ctflinl writing is tin; latest form r>£ ad- 
vertising to be attempted in Herlin. Hie 
writer is a large searchlight ok" 
1 ,500,001! 1 ,000 can ill ep ow e r w h i cl i ]j to j ee! s 
words oeiLu the clouds. The Light 


can 
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Commonly, it occurs on the lower, or 
compression side, of branches arid leaning 
trees, hut occasionally it has been found 
in vertically growing trees, growing first 
on i?onc side antf thfn on another hut 

si 7- <£. L !M(H 


WORDS THROWN ON CLOUDS BY BIG SEARCHLIGHT 

project letters about 1,200 feet lung to a 
height of 0,500 feet. The search! Lg hi and 
its power ptanL are mounted on a truck, 
so the apparatus can be moved about. 


COMPRESSION WOOD IN TREES 
^t/RESWLT OF HURRICANES 

Jr or years foresters have sought an ex- 
planation Of the occurrence of compres- 
sion wood in vertically growing evergreen 
tree*, anti the Florida Lturricanc oi 19 26 
appears to have aided in so King the mys- 
tery. Compression wood is all abnormal 
type that is found more or less in all co- 
niferous trees, the most outstanding Fea- 
ture of which is its excessive longitudinal 
shrinkage, front three to thirty-five limes 
that of normal wood, This frequently is 
responsible for bowing, splitting and 
twisting of soft-wood lumber. It is read- 
ily distinguishable from normal wood by 
its relatively wide annual growth 
rings and its "lifeless" appearance. 
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forming only one p : l r t of any one annual 
ring, This has pH k k [ f-cl foresters, bid it-,-. 
eetilly fifty long-leaf pines from westtrr 1 
Florida Mere exam: nett, and it was 
that compression wqqd had formed ab- 
at p E ]y in the 192G ring's indicating ih 
Uees Itad been bent during the grc.iv.-in 
season chat year. They were in the pa 
of 1 1n* * 192fi hurricane and it was dele', 
mined that the compression wood had 
been formed during the part OJ (he grow 
big -.eason when the hurricane struck 
All the irees wliich formed com 
wood in 1926 continued to 
next year, hut in 1928 it had diminished Or 
ceased. This has led many foresters M 
conclude that high winds may l>e respon- 
sible for compression woorl in trees which 
do not lean at the time they arc cut. 


Unplug tor fUjt-Pojtratc with Aid at MLrrnn 
Whii !i L-Lcdii-f Iniaue to Ftel'jrc 3=fx 


H SPTDEE'S PARLOR ' 1 ON CHIMNEY ^ 

PROTECTS HUMAN H FLYA <£,'j U 

Spiders' webs usually are considered 
menace In dies, but a man-made well pro 
teets a human “Uy" as be scales a 220- 
foot chimney in Pittsburgh, Workmen 

must climb this chimney frequently ra'y* SerTT1 i ttinif a subject to pose and cake 
make inspections, ascending a 1 ad ■ Le ]-, nu - n picture in solitude, with due re* 
formed of steps set into Hie 1 1 neks. 1 c ^ v *- i ga rd ^ vanities ami without the dis- 
spidcr's web is an iron framework about *k ! ruction of a photographer, a camera and 
tFte ladder to keep the climber irOm bcirtg'^ ^ Sf . t mirrors have been combined in 
b owei off by a strung wind, ' view Loo k^\ the making of line portraits. By an ar- 
ing up from tin* bottom of L le ell 5 in n e)L lk 1 - :i ] ] jT Cm , CIli E of the mirrors, the person po?- 
beats a remarkable Ttscmh Incite to the ^-^ g gees I ) i hijs c*i f in front view or profile. 




“parlor" into which the fly is invited by" 
the spider in search of a meal. 


the image appearing in the exact siac of 
the finished portrait. The subject pO:-es, 
presses :l button and ihc view is recorded. 
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MERCURY MOVED WITH NEEDLE 


leaking *jp the Side at a Tall Chimriry ; M-tai 
Filrtpcto WOrkmtli «n l.jJdo’ 




MerciU'V can be attracted nr repelled 
with the point of a needle in a simple ca- 
per -men t that nr first appear? 11 hi,* a mys- 
tifying phenomenon. A small quantity 
of mercury is placed in a saucer and some 
water, dig Inly acidulated with sulphuric 
acid and colored with potassium bichro- 
mate, is poured over it. When the mer- 
cury is touched with a needle, it first con- 
tracts and draws away from the point, 
llien returns to the original position. CO n - 
tinning the process indefinitely. The ac- 
tion is due to alternate oxidation Find rlc- 

oxfi elation whereby the capi%rv state cb 

* l,s n ’ e * ,,c> - i! 
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Illinois after extensive feeding experi- 
ments upon while rats. The protein pur- 
lions mf lire looil given |hese ^iLatLt$il*t were 
rep]. iced by highly purified rim inn acids, 
the chemical building blocks out of which 
nature construe lb the nete&sary proteins 
in ioorl. All the twenty known amino 
acid-, were used in the diets on the theory 
that, if these compounds were all that 
makes the protein-, of natural food satis- 
factory for grow til and maintenance, the 
tats should thrive. Instead, they declined 
until s m ad I amounts of casein from milk, 
gliadirt from wheat and gelatin from meat 
were added to the diet. The casein helped 
the rats to grow and, hv chemical proc- 
esses, this was split into pieces until finally 
a fraction was found that caused the ani- 
mals to grow normally when just five 
per cent was added to the purified acid 
meals. This fraction is obtained from the 
casein by a form of extraction, 


ROBOT THAT ANSWERS PHONE 

a#es messages 

i . i .--7 V. 
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Roao-t That iMiwfes .ims 3i«i.cU‘c« PJioiil Mcsjinecs 
Wl-.cn AUxicri'bcr li Absent 


Receiving and answering telephone tm-etFi- 
sageS is accomplished automatically hy U 
a robot that tends the phone when the 
subscriber is absent, The much i up optw- 
ates hy means of p ho nogra])H- reproduc- 
ing cylinders, and i-- set in motion as soon 
US the bell rings. It Is Ft ? the hook from 
the receiver and informs the person call- 
ing that the subscriber is absent, or de- 
livers arty other message previously dic- 
tated, such as the time of return. A physi- 
cian, for instance, can leave a number at 
which he can he reached. After delivering 
its message, the robot is ready to take a 
message and begins recording as 
soon as the person calling starts 
to .-peak. Hid apparatus also can 
be operated OS a burglar alarm hy 
means of sensitive wires which, 
if disturbed, will start the ma- 
chine in operaiion and relay a 
message to the police, 
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NEW ESSENTIAL TO LIFE 
f IN MILK PROTEIN 

Although its exact identity stsll 
is hidden, a new essential to life 
has been discovered within the 
protein of milk. The latest food 
factor was announced by Di^JAL- 
C- Rose, of the University of 


AUTO BED FOR BABY UTILIZES 
£ 5 j- -REAR-SEAT CUSHION 

When a mother goes motoring, she can 
now lake the ha by with life in comfort 
hy using an attachment which converts 
the rear seat of the car into a crib. The 
baby bed consists of a steel framework 
covered with upholstery to match lhat of 
the car aild fits against the seat cushions!. 
T wo snap sockets hold the frame to the 
lloor, and two straps lead from the top 
of the bed to Concealed sc reiver es in tlie 
corners of the car. The bed can he placed 
in ij n si t rtj ei or removed in a few minutes. 

— IfcuJL* — 


Heavy C]<rth aver a Metal Ffairtwork Which Convert! tlie Rear 
irvt» n Cyb -Tnr thu U-ilij, . s i? 

Od^MU^d. i f 6 
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POPULAR MECHANICS & 

"FROZEN EYE” TO BRING NEW WORLDS INTO VIEW 



Hot, scaring “sleet, H 
somewhat like ni winter's 
storm in reverse, has 
rained down steadily for 
months in a fiery furnace, 
and the larges* mass of 
fused quarts ever pro- 
duced on earth has Lhus 
been brought into exist- 
ence. The disk is five 
feet m diameter, a foot 
thick, w c i g it i 4,00ft 
pounds, and was made at 
the West Lynn, Mas*., 
laboratory of the Gen- 
eral Electric company. 

Because of imperFeetioiis 
incident lu lEte experi- 
mental nature of the 
work, she mass, in itself 
is not satisfactory for 
finishing into a mirror, E)iU the ex peri 
ment of making it has resulted in ihe per- 
fection of the process. The laboratory 
staff now knows how to produce large 
masses of quarts? and make them perfect, 
which augurs success for the huge -bait 
to be used in the 200-inch astronomical 
mirror tor the largest telescope man has 
ever attempted to fashion— that provid- 
ed for by the California Institute of Tech- 
nology. A year ago tlie-e pioneers in a 
new craft melted a disk of rj tin re a: twenty - 
t wo inches in diameter. Then they sprayed 
its face with powdered quartz which 
trained down in Lhe billowy flame of an 
osyhyd repen burner ill c “high-tempera- 
ture sleet storm"' — and deposited on the 
disk a surface glasslike in appearance. 
Alter several months the disk grew to 
sixty -six inches in diameter, layer after 
layer flowing from the burner in a stream 
rn be melted bv lhe intense hear, and then 
"freezing” solid before going through 
weeks of careful annealing. Now another 
five-foot disk has been started which, it 
PS hoped, will be perfect. TEieu work will 
begin on the 200-inch reflector. The 
making of the great 'Trovers eye" wilt 
present the anomaly of freezing a sub- 
stance in a furnace with a temperature 
of 4,000 degrees Fahrenheit, When 
plans were disctissed for using quartz, 
with a melting point of 3,FUXl degrees, the 


task of pouring tons of this molten Sub- 
stance into a perfect job prese rated sn- 
surmo uni able obstacles. So, instead an 
experiment was started by making a small 
disk of quartz, placing it in (be center of 
a specially constructed furnace support- 
ing a continuous temperature of 1,800 de- 
gree-, I hen hi owing powdered quartz over 
a burner at a temperature of more than 
4,1 iOft degrees. The powder was turned to 
mo lien quartz and blown forward to the 
small rli-k where it was literally frozen 
on thh nucleus with its comparative cold- 
ness of I^BOO degrees. Thus the sixty-six- 
i n ch mass was formed. The lOlf inch re- 
flector for the Mount Wilson observatory 
is made of fused glass weighing two loih, 
which was melted into a solid chunk lit a 
furnace. It took more than a year to cool 
[hat piece of glass without cracking it. If 
glass had been chosen for the 200-inctl 
reflector, it is estimated I he cooling time 
would have been over sis? years with an 
additional four years necessary for polish- 
ing, The Mount Wilson telescope has 
brought tn view one thousand million 
stars, the light from the farthest of them 
having taken over 1 a0,fl00,00ft years to 
reach this earth. The frozen eye, with 
its diameter of nearly eighteen feet, Es 
expected to sec four tiiiiCh. ns far and. 
astronomers have estimated thal it will 
bring into view ten times as many stars. 
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]{n:oi Typ* nf Windmill Which Maintains n Supply 
o£ Fttab WalcT far a kfrfij: llach t'-on-rl 


r il can be rend as easily an the characters 
primed in Braille, wliich does »t>( rc- 
thc ordinary alphabet and to which 
ihe reading of blind persons has been 
om fined heretofore. ["he v i sa grap h Looks 
a flat desk with a hox, on iop. 'I 'he 
1 ifc lo be read is placed ill the left side 
the box* opened at the desired page, 
ell is pressed against a plate of glass, 
■iv c are a lamp mid a selenium eell r the 
sensiti ve to light. In the right side 
i the hon is the transmitting apparatus 
hrch receives the impressions from the 
and prims them on wide sheets of 
utninllin. The impressions mi ihe metal 
may he preserved, or erased by pass- 
ihe aluminum through rollers like a 
wringer, after which it can he used 
The rolls resemble in size and 
e those used in a player piano. 


WINDMILL OF THE ROTOR TYFE 

r PROVIDES WATER SUPPLY 

Although they hare been used in Europe 
f Dr several years, windmills of ill e rotor 
type only recently have been trier! in (his 
country. One is located on ;l Long Inland' 
ri estate where it maintains tlie water sup- 
pTy'Tor a duck pond. Instead of the usual 
blades, the mill 1 ms at its top att appara- 
tus shaped somewhat like 
Is cylinder with one side 
exposed. 


VARIATION OF GOLF IS OFFERED 

y f l\ in pitch shot gams 

Pitch -shot golf is the latest variation 
of tins -port to win favor on the Pacific 
coa-L, and is in [LeutEe it particularly to pro- 
vide a method for practicing chip shots. 
Gaily colored canvas cones, placed at 
varying di dances front the tee, form tar- 
gets into which it well -placer! shot will 
send the hall Starting on the near-by 
targeU, which give low scores, the in- 
Crua singly skillful player graduates to 
1 1 so hc farther from the tec, which count 
higher. Halls of different color are used. 
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BLIND READ PLAIN 
• PRINT BY AID OF 
METAL ROLL 


H 


HI End persons m a >' 
soon ft a v c opened to 
them the entire field of 
hi k - p r i ii t e it books 
through the recent in- 
vention of the printing 
'Visagraph."' a in a chine 
winch duplicates On a 
roll of aluminum foil in 
enlarged and raised char- 
acters the type of a print- 
ed page. The type cm the 
L/ . U ca . Ct I- <4 


Afart Is l2i« Lite:! W* 
t-Nrec Cl 
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to Kecimo- Profi :icr.t with V ■: u : C : i, i - Sha:s ; cfcic 
lilt TirrttE for ihe Palls 


Way to ESmdcti* B 
rif^a Ccmy\ Form 

J Uo Ct- vi. 
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BY SAND IS STAINED WITH COLO 


Compressed air and sand are 
being lz h-l" i L Lu carve tJ esi lth > 
and figures in glass, this melti- 
n'! being much more rapid than 
the old process of etching by 
means of a spinning emery 
wheel, and the results are a ! ho 
more striking :ir.-l beautiful, A 
f. 1 1 l : >f t of Heavy paper 
is glued over the 
plater gln-s and the 
desired design is 
transferred to the 
paper by means of 
a stencil nr carbon. 

With a sharp knife 


tlie dtr-igu jg then cut onl of 
1 1 1 e pa per, and t h 0 gin s s is. 
placed against a wall and the 
sand spray turned on it. The 
sand bites into the glass- 
wherever the paper is eat 
away. T li c hoi meted 
operator can tell how 
Di.'L tile gun is cutting ’ ^ 

by a violet glow caused X 

by the friction of thii’^— 

S&ud as it passes the i VJ 
gnu nozzle. The glass 
stained v ruin n * colors 
makes pleasing panel: 
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FISH FLOUR FOR HUMAN FOOD 


IS RICH IN MINERALS $ f£ if 


Fish flottr is about lo be introduced td 

American palates as the: result hi! rucfiit 

research by lice bureau of fisheries- and 
the bureau of chemistry and suibv Cal- 
cium and other essential minerals are 
brought to the diet by this, highly refined 
and biologically pure proddfet. Fish, meal 
has long been used as p' crude food for 
animal feeding and tlu^dflour is a prepara- 
tion that will bring An the dinner table 
tfie same abundancerof mineral salts that 
has benefited an! mils. The Hour more 
highly refined thaw the meals and. in cook- 
ing. may be dimmed is hide the fish 
tasfe. At present] it is not available corn- 


/ 


in c rcially, but experiments have shown 

1 hat li can he used as a substitute for up 
to fifteen per cent of white flour in sweet 
cookies. It is, being produced experi- 
mentally hy drying In a vacuum (lie jntii- 

tions of fresh fish not now used com- 
mercially, When ground to flour it is 
white, fluff y and attractive, with a pleas- 
ant taste and odor and contains fronr*^ 
twenty -five to thirty per cent of mineral 
matter of which nearly half is lime. White ~ 
wheat flour contains only one -half of one a. 
per cent uF mineral matter, of which less ^ 
t ha n onfl-t wentioth Is 1 1 in c . I od I n e a 1 1 d co p - 
per are other ingredients of the fish prod- 3 


or other spies 



net. In baking, (lie fish taste is con nca I 
bv ihe use of molasses, cinnamon, ginger s 

%a a?&~. 



VS7HF-N T he proposal to send some nf 
* * the most sacred relics in the George 
Wash tug ton collection to tlie Interna- 
tional Colonial and Overseas exposition in 
Paris was presented to ihe National 
MusruEii, the authorities refused to allow 
such priceless possessions In leave their 
sflfekeepmg. 

This led to the production of faithful 
copies or Washington's sword, scahhard, 
mess kit, writing portfolio and the Ben- 
jamin Franklin staff which are so realistic 
as to he practical!}' indistinguishable from 
the originals. 

It would hive been relatively simple tu 
Chisel, cut and carve fairly accurate du- 
plicates of L Fse museum treasures from 
hardwood. Bui any expert will lell you 
that even the artist and scientific illus- 
trator has to stretch his imagination in 
make wood simulate metal. In this case h 
L T ndc Sarn desired to- make the copy 
relics for exhibition in Paris a& accurate 
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Tr3 liSfl tl: Mc-ikl i. S'nnwini! Hnitf Mo-dfCTl 

F-iyJ.l., Art M.ilIl, Ci Tj i L , Li! I , Mi;IhI fe5 -:i iii?l £■ 
■of C-ancretc Ifliicr and ftc-iii ^inct-het* 

and autlmudc a? possible, for 
these d U p] i cal os o f Wa s hi ilgt 0 uian 
keepsakes are to be presented as 
permanent gifts to the French 
government. 

The i den'll Of the government was (o 
make such accurate copie- of the Revoltl- 
ti unary War relics Hint it would he im- 
po s si hie for the original producer of 
those articles to distinguish between bis 
handicraft and that of the artist model 
milker. This, of course, entailed the com- 
plete protection of the originals from 
chemicals,, grease, oil, water or other in- 
jurious materials during the copying p roc- 
css. 

j‘% L first it was decided to use special 
atomizers charged with chemicals which 
would congeal after being sprayed over 
the war relics in such manner as to form 
clear-cut impressions which then could he 
used as patterns in making plaster copies, 
That plan was discarded as impractical- 

Another plan involved the thorough 
chilling of the Steel -sword ill an electric 
refrigerator for several days. The artist 
was to press hot paper over the ice-cold 
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MixIt'S $1 StliwJner. Mules *,n<J Pioneers. and, 

Ri^hr. Copy oi 'Wishing i ri^i‘s Swur-sl Mafic Srien [hig.- 
=■> :*l by I' it: of TinEail. FlasTk Campoution. And Cawiij 


metal Els yiun as lEte sword was rcnlflveil 
from the refrigerator in order to obtain 
.in accurate mipreasEon, ll was found, 
however, that t tie sword might lie dam- 
aged if han riled similarly because a film 
of moisture would form between the hot 
and cold surfaces. 

Eventually, one of The government's 
specialists suggested the use of tin Foil in 
making ;l realistic impression of the 
sword. Smalt pieces of (his material were 
Used to Cov^r the entire surface ul" the 
honorary weapon. When I his blanket of 
tinfoil was iu place, itieartid rubbed each 
piece lightly with cotton iiL order to [ires* 
it firmly against the metal. The result 
was a perfect copy of the sword repro- 
duced in the tinfoil covering. This tin- 
foil “overcoat projected (he highly pol- 
ished metal against any possible injury. 

A layer of plastic material, about cme- 
lialf inch thick, was then placed uniform- 
ly over the tinfoil, being pressed into 
position lirrndv enough to receive a faith- 
ful impression nf even the most minute 
humps,, dents and tiny scratches and lines. 
Hiis plaster impression and the tinfoil 
were then removed from the sword, sepa- 
rated and matcher! together like a child's 
puzzle game a* the model from which the 
CLlst of tlie copy was made. 

Neither modeling plaster, plaster of 
pan* nor their related materials were suit- 


able fur eisc iu the reproduction nf this 
impression and lests with many substances 
were necessary before a satisfactory prod- 
uct was discovered. Finally a combina- 
tioEi of a certain plastic composition with 
cheese a ml casebj^w-as developed. Soap- 
stone or ta!cu n/po wder was added to pro- 
duce a smooth surface. '‘lie- muflin in the 
mixture p^duc-es a surface a> hard as 
metal whutEi, tike steel, enu Eeg polished 
with an Ordinary file after setting. After 
the copy/uF the war sword was finished, it 
was painterl and decorated with silvcrleaf 
in real/stic sirmtlalrntt of the original 
weapoi 
The 
copied 


mbhard of Morocco leather was 
similar manner. This copy is 
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so authentic tftat even the texture of the 
leather is reproducer] in rhe mosl ini: mate 
detail. The key of the Rastik which almost 
rme and one-half centuries ago was pre- 
sented to George Washington as a sym- 
ho! of international friendship by l He 
kliijr of Franccj is now one of the cher- 
ished treasures of a lending fraternal or- 
ganization. That society loaned the relic 
to the government in order that it also 
could lie copied in the metal-like plaster. 

Its his will, Washington bequeathed to 
each of his five nephews, one of his swords. 
It was left to the relatives to make their 
selections from Washington's military 
collection in the following order: William 
Augustine Washington, George Lewis, 
George Sleplov Washington, Rush rod 
Washington and Samuel Washington. 
The will stated that, ‘"These swords are 
accompanied with injunction not to un- 
sheathe them for Hie purpose of shedding 
blood except it he for self-defense or in 
defense of their country and its rights; 
and in trie Inner ca -,c, to keep them un- 
sheathed and prefer falling with them in 
their hands to the relinquishment S here- 
of." Saimicl T. Washington, son of .Sam- 
ite I Washington, p repealed the sword and 
scabbard which have been copied for ex- 
hibition Fn Paris to the congress in IS43. 

Another historical treasure which i.« be- 
yond the purchasing power of the wealth- 
iest man is a gnld-headcd staff of Osage 
orange carried by Benjamin Franklin dur- 
ing lbs visit Ihj France ami throughout 
the Revolutionary War. Franklin prv- 


Top, Mj ksn jr Murl c-lr, at Rcj .1 Building M acini nery: 
JtrniW, i \\ i y W hjiI ii I .'S Wisli:iK ail WIi.lS 

Alcbcu^h Hard as, Seed. iliivs Texture cf LentJicr 

walking stick underneath the tinfoil. The 
plastic composition and casein mixture 
■unis then applied over the tinfoil to make 
ike ini pres si on. After it had hardened 
sufficiently, the flax threads — -their ends 
were exposed — were pulled! out. which 
facilitated the removal of the cast, 

Washington's mess kit offered repro- 
duction enigmas which made the national 
artists scratch their heads in perplexity. 
That carrying case was made of ash, pine 
amt chest mil with metal hinges, lock and 
reinforcement?. The wood was pitted and 
honeycombed with worm holes in addi- 
tion to being scarred hv hard service in 
th* field. Uncle Ram’s model makers 
limited high -arid low for aged wood which 
could be used in making a copy. Finally, 


friend George Washing- 
ton after Cornwallis sur- 
rendered at Yorktmvn. 
Samuel T. Washington 
who inherited ilic keep- 
sake gave it to congress. 

I lie staff presence d 
a Special problem in 
copying because of its 
cylindrical shape. Art 
original method of re- 
moving the protective 
tinfoil during 
the impression 
making had to 
be developed. 
The answer to 
the puzzle was 
discovered i n 
the use of flax 
Threads laid 

eufthwise 

filotlg Lhe sur- 
e of the 
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they kmrirj worm-eaten crating; once ti.=,crt 
1 1 .■ protect government pu rc I iii - 1: of plate 
glass. Long expo n re 1 1> wind anti weather 
on ihc scrap heap line! aged that material 
ho that it tv a-- disguised naturally for tine 
in the model. Ammonia and muriatic acid 


oi certain up- 
standing crers. 

The trac-lo- 
lifc grass which 
abuts the wind- 
ing highwav was 


Tilt Story ntf Mcd«rn Hiirhurav Tr-:.r»| | or*4ti'Or. ii Told with Theie Tiny MadcLg <if Cef*, Trii^ltji jtn:l Iji'cn 
Road Surfatn; Brass. Shed, Iron. Jiitto Am! [.ysd Atc ftcing Used in UodcL Miking 


were used to rust and stain the new metal 
fittings id that (hey appeared aged. 

Uncle Sam is also sending abroad for 
educational display the most complete ex- 
hibit of the evolution of the American 
highway ever prepared. It spans (he gap 
of more than 100 years from that pioneer- 
ing period, when prairie schooners in 
wagon trams were the only safe and re- 
liable means oi transportation between 
ihe Atlantic anti Pacific, to the current era 
of cross-country rravel in motor cars over 
some oF the best highways ever built. 
Lilliputian prairie schooners, automobiles 
arid trucks manned by realistic manikins 
arc the headliners in that picturesque 
show, Ft cull the wagons and motor cars 
rare made to scale, being faithful replicas 
of regulation vehicles, 

The motor-car effigies travel a concrete 
highway of dwarf dimensions whicli in 
equipped with safety fences, traffic signs, 
highway markers and roadside borders 
bca ll t i fieri with ornamental plantings, The 
Irees are marie of pompoms of wire and 
rope, colored Lo simulate nature with shel- 
lac dyes applied with a hot iron. In mak- 
ing these imitation trees and shrubs, 
pieces of rope were cut. opened and un- 
raveled, Wire rope is more satisfactory 
than jute, flax or hemp in the simulation 


made from carpet with extremely tong 
piEe. This carpet was treated repeatedly 
with rt hot soldering iron used like a 
garden rake to produce various grass 
effects. Oil paint was used in simulating 
the natural grass color, being applied as 
though the artist were painting at his 
easel on canvas. 

The titty models of road-building ma- 
chinery. including portable concrete mix- 
ers, road finishers, plows, harrows, disk 
harrow's, rollers, traders, trucks and grad- 
ers, were made of brass, steel, iron, sine, 
lead, copper and other sheet metal. Some 
of these accurate models, which were 
made tin the scale of three-sixteenths of 
an inch to the foot, were machined out 
while others iff sheet lead were shaped 
Over special dies made of hardwood. Brick, 
concrete, bituminous macadam, crushed 
stone and gravel, bituminous concrete 
and mixed-iu-place bituminous surface- 
treatment types oi highway arc repre- 
sented with the handicaps and hazards in- 
volved in their con st ruction. The h ricks 
for the h rick highway' were made of wood 
cut with a circular saw filed down line 
enough for swell simulation, 

(i Injuries from splinters cost one state 
over $3fiO r (KKl in compensation last year, 
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observer^ utter six flights, this method 
providing a better check than the periodic 
estimates resulting from ground observa- 
tion. The co urn was attempted after 
stock men claimed the dk were becoming 
SO numerous as to r| 0 great injury to cul- 
tivated lands. Hie air census showed 351 
dk on the range. The counters said that 
at a low altitude it was easy to spot elk 
groups, l"he check was made at a time 
when (litre was little opportunity for the 
animals lo concept themselves and when 
chances for the drift of herds front one 
part of the range to another were slight. 


ALL UNITS FOR WOODWORKING 
COMBINED IN ONE MACHINE 

Afl i Fte necessary units for woodwork- 
ing have been combined into one machine 
for the shop that has the additional ad- 
vantage of being portable. Each unit is 
individually driven by the same motor, 
hut no countershafts, idler pulleys nor 
r multiple beltings to waste power are cm- 
SILENT OFFICE-SIGNAL SYSTEM r^| ployed. Power is supplied by either an 
LIKE DIAL TELEPHONE ^ electric motor or gasoline engine. In- 

eluded ill the equipment 


IndiciL&r hint Di.il Bdx Jar Silent □tR:* Signal Syst«r 
That Transmits m Vip'Lfil Eunittiijii* 


in a slide snw 


Operated somew hat like a (.Hid tide- 3 fn>r crosscutting, ni it eri tig and dadoing, an 
phone, a silent office-signal system to sjm-’y underslung rip, groove and plow saw, an 
n*On executives to the telephone or to te- Jv lESfeu rate four-inch or six-inch jointer, a. 
ccive messages is being employed in Ucr-iS fourteen or six teen -inch hand saw with 
many, The system depends on visual &ig- tilting table, a hollow chisel mortiset, a 
nals rather that! on Ihe constant ringing-^ reversible shaper, a boring machine and a 
rtf bells or other audible calling devices.^ two-speed thirty-six-inch lathe. Any com- 
Jndicaiors for the electric system arc in ^ lunation of units desired can he obtained 
the form of dials like dock faces, except^ with the outfit, although any unit can be 
that they contain twenty-five nuniberF ^ operated without the 
and only one pointer, These indicator^: 
arc scattered, about the building, and when ' 
ail official is to ho summoned, a dial trails- 
milter sets pointers ot all the indicators So ^ 
the number assigned him. Only one _j 
audible a farm is necessary, which calls at- j 
ten firm to the dial, and if the person want- 
ed answers immediately there is no fur- 
ther audible signal, If ho falls to answer, 
the audible ai gnat is repeated ai intervals, 


BIG GAME COUNTED FROM AIR 
£ kA BY THE USE OF PLANES 

Airplanes are being used in Utah in. 
taking an accurate census of big game. -J 1 ■ 

The elk in a region thirty miles long and „ 

eighteen miles wide were c wilted by aerial irnlti fur pcodxvcrkkiK 
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MACHINERY OF THE EARTH AND HOW IT WORKS 
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on i lie dash, a self-starter button 
oil the floor and .a br^he- lev^r, 
reminiscent uf tEie mo del -T 
emergency, that permits applica- 
tion of the brake to either wheel 
in turning. The rudder for lateral 
control is operated by floor pedals 
simitar to those with winch driv- 
ers of the first Fonts learned to 
operate their machines. The 
monoplane is powered from the 
rear with a pusher-type four-cyl- 
intlcr air-cooled motor of the in- 
verted design, developing seven- 
ty-five horsepower. The ship is 
expected to sell in ihe pnee range 
of a moderate-priced aula mobile. 


Yiflvnj !)( Uii ,J Sky Car." 2 FLirver FL-inc Wcistiinj; Lfss Than 
H*lf « Tout ll Can Lind on H Tmniis Court 

AIR FLIVVER BUILT LIKE AUTO 
LANDS ON TENNIS COURT 

Weighing less than 1,000 pounds and 
capable oi landing on the space of a ten- 
nis court, an airplane counterpart of the 
small automobile is now in production. 

The tiny plane, called a J 'skv car," con- 
sists of a two-seater cabin suspended be- 
it eat h a twenty- three- foot wing oi full 
cantilever construction. The sEiip is built 
of corrugated metal f and many of the 
instruments and fittings res cm file those 
usually found or automobiles. There is 
a Ford ignition switch and safety key 


STARS WRITE OWN DATA 
OF EVENTS FOR SCIENCE 

^Lliiig t he stars write iheir 
own records of events interesting 
to astronomers is the recent ac- 
complishment of the director of 
an observatory in CnTfl'a. The 
f^r+r-brmt'gfLt about by a new 
Application of the photo-electric 
eell, nr elec trie eye. and involves 
(he construct ion of an apparatus 
of extreme delicacy and sensitiv- 
ity. To measure, for instance, ami 
record tire minute amount of 
light reaching the earth from a 
star, the rays are reflected by a 
in Error and focused through a 
Condensing lens upon tEac electric 
eye. setting up ei weak current 
that is amplified through vacuum 
tubes until it can operate an elec- 
tromagnetic relay. Tills causes 
stilus connected to it to write an ir- 
regular line cm a revolving drum which 
represents the variations in light received, 
hilt- .-.en s i c i v c milliammcters recorf E cur- 
rent strength. Synchronously an astfo- 
n o m ieal pen dul le m eEo ck w r i tes a time c u rv e 
Cut the same drum. Other applications are 
the automatic recording of (lie meridian’ 
fiassage of any star, saving astronomers^ 
tedious nlgEit vigils, and the Study of 
1- linking stars. These seem to blink he- - 
cause of movements in the upper atfflQs-^v^ 
pli ere, and the Study of this phenomenon 
inav eventual! v help to reveal facts oi im- 
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VVherf Crude Oil la Taken A|UTt and Then Put Together Again, 
in New Propnrtior.s- 


/OU owe much these days to 
ihe magi dike ■ L H>dro. h It 
increases the yield olr gafi-nlim; for 
your ear, gives new foods, foryrmr 
1 ; i tclien an d s e r v e h scores of 
li oik? ho Id uses. 

Hydro is short for hydrogena- 
timi. a process by which the bub- 
bling of the gas hydrogen 
th ron fih various liquids strangely 
changes them., Some, as though 
touched by a wizard's wand, 
come out measuring more Elian 
Eli ey did — others lire transformed 
to solids. 

The union of hydrogen with 
various substances is due to tlie 
presence of agents known as 
"chemical parsons" because they 
unite (be hydrogen with other ele- 
ments without being t hem selves 
affected. Technically el parson is a cniELEy.st 
— its title being derived from (be Crock. 

Discovery of the action of parsons was 
largely accidental, A dye manufacturer 
lost a batch of material because some one 
had thrown away (be parson — an old cop- 
per lid, He rescued it from the dump and 
all was well the next time. Parsons also 
keep apart or disunite, I ti that ease they 
may be considered us acting us divorce 
judges. Unless conditions are exactly lo 
its liking the chemical par-mn refuses to 
officiate. Some ate so delicate that limy 
go dead from the fumes of sulpltnr : others 
pass out fro ill arsenic. When thin hap- 
pens, the chemist 1ms to find out who or 
what "'poisoned the par son. +l The hydro- 
genation of coal and crude oil was held up 
for years because both contain more or 
less ^tdpluir, even a trace of which would 
interfere with the functioning of the cata- 
lysts. Flu ally parsons of a sturdy c Kar- 
ri c'rvr and iir.?t tOjuesmr^b a hunt brims feme 
were found to do the work. They are aid- 
ed by tremendous pressure and intense 
heat. 


Ffyrtro plants for deriving gasoline from 
petroleum wastes or from petroleum prod- 
ucts for which there is not so brisk a 
demand as for motor fuel, are best sit- 
uated a l refineries, The fluids to be con- 
verted are Floated up to d32 degrees Fahr- 
enheit, about five times the temperature 
at which water boils, and are placed un- 
der a pressure of 3,000 pounds to the 
stjuarc inch. 

Til this state they are forced into huge 
cylinders or ret oris. Then they are rushed 
tli tough a layer of parson, usually coarsely 
ground iron oxide, while a] life same lime 
a stream of hydrogen is being delivered 
into tFic receptacle. Such is the steel 
chapel in which ihe union of the product 
and hydrogen takes place. 

Ancient philosophers believed the earth 
and its gases to lie made up of four 1 h i ngs 
— earth, air, lire And water. Rut the mod- 
ern scientists fsnd a place for ninety-two 
elements and some believe that eventually 
we will find everything compounded front 
a single substance, say. hydrogen. In the 
meantime, however, the ninety -two ele- 
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dm? products 1 l j ft On Elis hands. He has 
tried to meet this situation by the '‘crack- 
ing" process, which breaks up the mole- 
rules and gives U-irn more ''pas.” 

Then came lirdroge nation which adds 
atoms of hydrogen where they will do the 
most pond. The result of that combina- 
tion often 1^ more liquid than there wbt 
in the bulks in Hi? firsl place. 

From 100 barrels nf low-gntle lu(>e, tor 
in stance., hydro gives ten barrels of gaso- 
line; twenty-nine barrels of pas oil, which 
is used by the illuminating gas companies, 


ments are the chemists’ 
building clones, Of these, 
hydrogen and carbon are 
the must import ;lm I . 

T he resu Us obtain e cl 
from the hydrogen at Eon 
of petroleum wastes and 
by-products defy ordinary 
arithmetic. The first plant 
in this country for the 
working of the process 
was a idO.harrtT a-da)' ex- 
perimental one at (he 
Baton Rouge refinery of 
tile Standard Oil company 
of Louisiana. Based nn 
the researches made there, 
i h a Standard OH of \ew Jersey esiah- 
li sited at Bay way, X, J., a 5,000- barrel a 
day works which It now in operation. 
The process was originated by a German 
chemical and dye concern, the 1. G, Har- 
benindus trie, which in Connection with 
the Rockefeller interests is licensing its 
use In (he United States. Tt is announced 
that no monopoly of its methods is in- 
tended. 

Every refiner is faced with t lif problem 
of disposing of certain products, for which 
ill ere is not so brisk a demand as for the 


leading derivative of pe- 
troleum — ga ••.o line. Crude 
oil is a highly complicated 
mixture of hydrocarbons 
winch may be distilled oft 
and separated at varying 
degrees of temperature. 
Once kerosene was the 
most valued, then came 
era-; and electricity and cut 
down the sale of that is- 
Iominant. The automo- 
bile was invented and mo- 
tor fuel took the lead, und 
a brisk demand also ap 
peated fur motor oils or 
“lubes." Tn get Ins gaso- 
line, however, (he refiner 
had Lo handle a lot of oil 
and Find all kinds of resi- 
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and sixty- five barrels oE a lubricating oil 
described as of much better quality than 
(lie original. This nets the refiner 1(1+ 
barrels, an increase of four over his stock. 
and M oi the products are more useful 
and more salable tliau the one which was 
treated. All are freed from the taint of 
sulphur. From a thick asplisltlike residue* 
with strong 1 sulphur traces, the process 
produces from ]O0 barrels 101 barrels. of 
which thirty arc gasoline and seventy- One 
jjns oil. The most st anting result, how- 
ever, is the conversion of IIK> barrels of 
cracked naphtha, something by no in cans 
easy to sell, into an equal volume of high- 
grade gasoline, of an antiknock grade, 
and devoid of sulphur. 

In low-pressure hydro, unusual prog- 
ress Ims been made, especially in the 
processing and treatment of edible oils, 
A pressure of only two or three atmos- 
pheres and a comparatively mn derate 
heat are required. The chemical par- 
sons, as the products treated are for food 
generally,, are of exceptional purity and 
often quite expensive. Platinum, cadmi- 
um, nickel abd such elements arc em- 
ployed to tie the hydrogen knots. One of 
the largest fields for 'Tow hydro" is the 
hardening of cottonseed* corn and coco- 
nut oils into solitl or semisolid fats winch 
ftre made into substitutes for butter and 
lard, anti other widely advertised cooking 
compounds. 

A strange twist of the threads of fate 
is that the hydro process is largely re- 
sponsible for the revival of whaling, in 
I lie palmy day s of New Bedford and Nan- 
tucket, men made fortunes by kilting the 
sea's largest inhabitant and trying out its 
oil, with which tlie world lighted its lamps. 
Petroleum put a crimp in whaling, and 
pas find electricity Rattened it As a paying 
industry, Now white oil, hydrogenated 
and odorless, makes an excellent >onp 
ha.se, The Koreans and the Japanese eat 
whale steak and enjoy It hugely. Shark 
oils are used as medicine, similar to that 
taken from Norway’s pride, when deodor- 
ized. The so-called tasteless cod -liver 
oils are hydrogenated and castor oil is so 
treated before it is warranted to trusting 
childhood. 

In fill its phases, therefore, hydrogena- 
tion is working alchemic wonders and 
serving tlie human race. 



BOY PRINCE WORKS IN GARAGE 
TO LEARN MECHANICS 


famce StliciriM-] of TUnn aniis 

in. a Q«rai* in till Ai.-yal r*l.»i.-£ 


Prince Michael of Rumania^ -mice- the 
tilnlitr king of that country, is learning to 
be ft mechanic. The lad has started cm an 
engineering Apprenticeship ill a workshop 
in the lower portion of the royal palace* 
containing equipment for every type of 
,1 utomobil e-repair work. Under (he super- 
vision of an ins t motor, the 1>oy started 
out by making a brans cube to scale and a 
door latgh. Later he was put to work 
learning the parts of an oil drill and the 
uses of different types of fuel. including 
instruction irc the arc of welding metals. 
A course in plumbing and soldering is to 
be followed by practice in the construc- 
tion and repair of motor engines. 


The Popular Mechanics" Bureau of In- 
formal ion offers its free service to all 
readers of this magazine. Names uurl ad- 
dresses of mainifacturer.R and dealers in 
articles described, and any other details in 
our possession, will be promptly furnished. 
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How LEjfKt -Cilia May Be Used no Produce Electric Energy from Sun., and 

Diagram 3 >Il:ivvi:i(^ Ci: :i:iCc liCtioiL <iE 11=111-1 



ELECTRICAL ENERGY FROM SUN 
PRODUCED BY LIGHT CELL - 


Inventive genius appears to be [tearing 
a solution of llie problem of using the vast 
energy oF the sun for human purposes. 
Dr, Bruno Lange,, a TSerliii_soi:iijirJ- 1 -«:’ 
cent I y invcp fai d a [tgvtce^wll idl converts 
electric 


sunlight into electric energy mure com- 
pletely than ever before, at a price which 
may compete with present hydroelectric 
Installations. Silver selenitic is flic sub- 
stance which r he lias fountl, best riots the 
trick ot converting light to electricity. A 
sheet of metal is covered with the sub- 
stance, which iit turn is coated with a 
transparent layer of a second metal. Light 
passing through the transparent film sets 
up a current between the two layers of 
the metallic sandwich, developing fifty Jo 
1 50 times the energy obtained from a sim- 
ilar sandwich of copper oxide between two 
layers of copper, the immediate fore- 
runner of the Mlver-selenide cell, A cup- 
per- oxide cell, three inches square, has 
driven an electric motor by dull sun fight 
for several months in a Berlin la bora- 
tory, and rival patents have been taken 
OJlt in England on the cupper-oxide in- 
vention both from America and Germany. 


Music, when heard at a , J " 
distance, has- an entirety v? 
different qujtlity on a 
dry day from that oti a 
humid day and 'Experi- 
ments have shown this 
lo be due to t lie fact that 
sounds of high pitch can 
travel farther in tnoisl 
air than in dry air. The 
frequencies of sound most affected by 
m os phe lie moisture are those from Zj 
per second upward, including the 
topmost octaves of ill? piano. Sounds of' 
middle and low pitch, such as the principal 
ones in the human-voice range, nre hard- 
ly changed at all. It has been, known for 
some time lhat tones above audible sound 
were affected by the weather, but it was 
not supposed that ordinary sound was so 
influenced. The phenomenon is of coit?^ 



tern principally in a very large auditorium 
where high notes may appear ten times as 
loud in humid weather as in dry. 


ELECTRIC HEDGE CUTTER TRIMS 
f\ ^ 3. 3 SHRUBBERY QUICKLY 

Shrubbery and bushes now- can he 
trimmed by electricity with a smalt hedge 
cutter that can be Operated easily with erne 
hand. It saves much time and takes most 
of the work out ot this task that is slow- 
and tedious with tin? ordinary two-hand 
clippers.. The compact, portable trimmer 


Dr. L. O- Grotidahl and Dr, Paul H. 



KW; trie Hedge- Cotter That Taker Msrat oF Ike Work 
Oat tir tha Tail! Of Trirtiavihi; Shrubbsrr 


Geiger, Of Pittsburgh, being the American 
inventors, while the Westinglioti.se com- 
pany owns the American patent. Tt is 
estimated that the cost of installing (he 
copper sandwich on a large scale to trap enofifldj power to clip the toughest twigs, 

3>3/0 C ^'^- 


can he connected to any light socket and 
a one-eighth -horse power motor furnishes 
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EFFECT OF AGE UPON SPEED 
FOUND TO BE SMALL Q _jr S 

N o-t all old people Are slow worker*, 
jTrobably' about one- third of the persons 
[over seventy-four years of age, for m- 
jstnnce, could release the accelerator ol an 
^Automobile At the approach of danger as 
wjuickEy as the average adult. Tlve&e i'ael? 
►were lir-nugbt out hy recent tests con- 
ducted by Dr, Walter ft. Miltiw p rofessor 
of e \peri nteilfaT p^ych Ql Ogy a t Stanford 


University, tVlio found aped persons differ 
1 i it speed just as do younger people. Mental 
age, it was found, does not in all eases 
i run parrclM io chronological age, indicat- 
ing that an arbitrary ruling LElat all hub- 




vi finals must retire on reaching a certaii 


calendar age is often detrimental to both 


the in cEi 
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AMMER SAWSET 
rr WITH TRIGGER AQTIObQ _|'£) 

Sn^convf^ i ^ c{t4i* W s uy'fajT; a. r r i c c I 
about in tin; tool Wo jc , a hammer and anvil 
saw set, with pistol grip and trigger action, 
is being offered for all handsaw,*, A light 
pressure cm the l rigger draws a hammer 

back against a 



Auldijialic Cotf Tec for the Driving Ranges It Detivcra-^H- 

4 »HU Wh?is 3 Petal la PrcHcti 


automatic golf tee delivers 

BALLS READY FOR PLAY 



spring which is 
compressed a n d 
then released by a 
small dog, strik- 
ing the saw with 
a sharp blow. The 
resit El isa uniform 
set regardless oi 
whether the saw 
has soft or hard 
spots. There is an 
adjustment screw 
on the end of Lhe 
barrel EjukLtng the 
spring to obtain more or less seL. It can 
be Used On all kinds of band saws. 


Taking the stooping out of golfing, par- 
ticularly in driving practice, an automatic 
tec delivers (be balls ready to play when 
a pedal is pressed. The device consists of 
an up rig lit cylindrical container lor the 
halls, curved at the lower end and ter- 
minating in a tec. A small size for minia- 
lure courses contains also ail ash tray, 
watch 1 1 older and marker. 



SPRAY IS CONCENTRATED 
INTO A SMALL 


BATH Sl'KAY is tJONtikN'l RATED ( 

area Q 

instead of spreading a stream of water, ^ 
a hath sprayer now is being produced that » 

concentrates it in— 


SLOW MOVIES OF FLYING BIRDS 
AID STUDY OF GLIDING 


To study' the characteristics of soaring water. 


Flight for the benefit of motorle^ flying, a 
teacher of a g liding sclmol ^ rt Beim- 
sia has trained falcons to fly within a lim- 
ited space and made moving pictures of 
them. The films are then projected at 
slow Speed for close ir 


to a small area to- 
provide both a 
spray and some 
.of the power of a 
4 '/ steady stream of 
ft Is par. 


tcculaxly suited 
for shampoos 
where (be spray is 
to be concentrat- 
ed on the head 
aloxjej 


slow spt^d tor Close m^pccttO*. „, 

airisyi' ctU ^ 

^ (m yjJJlL- <u_? X tc 
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SaCcry fiiiili i' fi>r Students ; i i n- Crap Hju Standard Can: a!dt and la Ai racked 
bv a Uni vena!! joint la Tup of a Steel Plunger 


SAFETY GLIDER POE STUDENTS 
IS MOUNTED ON SHAFT 

Experience in handling a glider in ob- 
tained by the novice flyer without leav- 
ing the ground through the use of a safe- 
ty instructor recently invented. A full- 
sized glider* with standard control? is 
mounted r.n a steel plunger, hfiTiR sus- 
pended on a universal joint, This arrange- 
ment allows the student to manipulate 
the craft as if it were in actual free flight. 


Successful two-way radio-telephone 
communication was recently carried on 
across the English channel on eighteen 
centimeter wavelength with a one-irtth 
ncfhi. The demonstration was conducted 
by the International I t*le phone and T elo- 
graph Inhoratoric-, in England in eo-oper- 
atiem with the laboratories of T-e Materiel 
Telephonique in Paris. In the tests, oscil- 
lations of wavelengths a.s tow as ten cen- 
timeters, and designated as 11 micro-ray :v 
were used for the first time to provide a 
two-way radio -telephone or telegraph cir- 
cuit. Power of only half a watt was used, 
just enough to light a flush hulh. The 
demonst ration indicates that the ultra- 
short wave? now will become available for 
commercial radio transmission, thus open- 
ing an entirely new field, The quality of 
speech received was not only up to the 


t 

ception was unaffected by 
weather conditions 10 
which the very short 
waves are immune. The 
heart of the apparatus 
employed is a giant re- 
flector. ten feet high,, 
which projects into space 
the micro- rays oscillat- 
ing I .fyWl.000,000 times a 
second. These tiny waves 
offer many striking fea- 
ture? a? compared with 
the more usual wave- 
lengths. For instance, the 
shortness permits the use 
of electro- optica l devices 
more usually associ- 
ated with light, ^uch as 
iv live tors or refractors in addition to 
Use diminutive antenna system, and tlic 
waves, by means of reflectors, cats be di- 
rected along a narrow band, like rays of 
light. Outgoing signals arc applied to a 
micro- ra dion tuP»e in which the high- 
frequency Oscillations are generated. The 
range of frequencies available in ihfi mi- 
cro-metric wave baud, between ten and 
100 centimeters, is nine times a- greal as 
in the whole of the ordinary radio field. 
The short waves also are expected to he 
important for television which requires a 
broad frequency range. By using jhc 
sdiort waves, a wide band can lie allocated 
to television without causing any ether 
congestion. For navigation purposes and 
for radio beacons, the system lias many 
advantages anti also offers a method for 
secret communications by radio between 
warships ai sea. 



Huge neftcct&r and Che Tr*M»ftlll« Used for Jtadin- 
jihinne Ctrrir i:nkn:ii\-n ofl Short Wfl-i-fc* 


standard of a good phone circuit, but re 

tL\vUX^''^CL^M'7w ^.-U . ‘ )L.U,iuW VJ - 
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SH CRT- WAVE R A D 10 T ELEPH ONE 
IS SUCCESS IN TESTS Q 
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T IIGH foreheads do not mean brains 

1 .my more tbn big men tilfin intel- 
lectual gianLs. Tins popular fallacy has 
been definitely exploded, by Ur, A If::-, 
n rdlic ka. inter na tin nail v known scientist, 
oTTHe" National Museum, Washington, 
D. C M who has just completed a series of 
highly interesting examinations of va- 
rious types of human skulls. 

According to Doctor Hrdlieka, if high 
foreheads tncpn brains, thq Eskimo would 
be superior intellectually to tire white 
man. Furthermore, the common, full- 
blooded American colored laborer often 
has a slightly higher forehead than the 
educated American white. 

Doctor Hrdlieka has been studying this 
problem ever since 1394, Ho has investi- 
gated not only the forehead but other 
part* of the bead structure of most of the 
major races known to man, 

"Studies show/' says Doctor Hrdlieka, 
''that the height of the forehead is not a 
safe gauge of intelligence. Indeed, if you 
take an individual and simply judge him 
by his forehead alone, nine times out of 
ten you will he more or less wrong. How- 
ever, the situation about true intell actu- 
al Ety is entirely different if you lay less 
stress on forehead size and instead em- 
phasize the importance of the brain st rue- 


hundreds oF type specimens of tEie major 
leading races and found that in the case 
of most of these sloping foreheads it ts 
not Use ii]) per section of the brow that 
actually is depressed but the tower portion 
that lia* been carried forward more than 
usual. The physiological result is that the 
lira in size is not affected in such a way 


Si-llii : i:,t iti-Rmirr-arni! Method 
of Taking Exterior B. .. I-, M 

id j Living 1 Person. 


ture itself, But more of this Eater. 

Jl A sloping forehead doesn't mean bru- 
tality or low intelligence by any means, 
>tfo doubt there arc two good reasons for 
lb is generally accepted fallacy, one being 
that the main headquarters of intelli- 
gence is in the frontal lobes of the brain, 
and the other thal many observers have 
noted a sloping forehead to be prevalent 
among certain criminal types, some sav- 
ages, ancient men, and generally speaking, 
among the lower animals and anthropoid 
a[)es. 


as to forbid strong intellectual qualities.” 
Doctor Hrdlieka goes on to explain 
some other curious situations tliot may 
exi-t ami give the casual observer a wrong 
impression of "high brow ism,” A man, 

for instance, may Eiave a broad skull 
which .serves to take the attention away 
from the fact that the forehead itself F-. 
rather low. Or in similar fashion his hair 
may recede from liis forehead, due en- 
tirely to baldness, to such ail extent that 
the brow itsd [ gives an erroneous im- 
press io b of height. 


"This view, however, although it has 
some natural foundation, is not at all 
true. In many known cases, such a slop- 
ing forehead lias existed along with a 
brain of high intelligence. In this con- 
nection I have examined the foreheads of 


Mow when you come to consider brain 
size and structure, that’s something else — 
you arc on a new line of investigation en- 
tirely. Tilts is. matter suitable only for 
the attention of the trained scientist. 
Such exports. Doctor Hrdlieka points out. 


1 1 5 


POPULAR MECHANICS 


116 



while studying (lie nor- 
mal brain, with its welt- 
developed frontal lobes, 
have ion nd a definite 
relationship to the pos- 
session oE a Fdgh de- 
gree of intelligence. 

The situation is this: 

The greater the enm- 
],il e x \ t v of S 1i c lirai n 
structure,, the greater 
the gray matter and, 
under normal condi- 
tions, the greater [lie 
potentiality of Hie brain, 

Now, here's a fact 
tEnii probably one person out of a bou- 
san d do esn't realize. that, while it is true 
that 1 a. rt^c brains usually contain much 
more gra\ matter and therefore more in- 
telligence than smaller ones, nevertheless 
t litre arc comparatively small brains of 
such complex and refined patterns shat 
1 lies* enable the possessor to take an 
outstanding place in hi- particular line of 
mental endeavor. Such brain S, t Joel or 
Hrdlicka says, not infrequently are found 
iri people ot small stature ami slight build. 
Outstanding example of this type arc 
Hie famous artist Raphael and 1 lie re- 
markable orator Gambetta. 

Then, too, there have been instances r>F 
sizable brains where [be posse -so t 1 shows 
slight intellectual ability. Here again,, 
the reason lie*- in the complexity and re- 
finement of brain matter. Along this 
general line of tb ought, the natural £| na- 


tion arise*. is the brain of woman, due to 
her slighter build and bead size, neces- 
sarily of lower intelligence than ibat of 
the male"' Doctor Hrdlicka -ay-, lie is con- 
vinced ibat -i*e of brain in this enn flec- 
tion is not a true index of the compara- 
tive intellectual power of men and women. 

Another well-known fallacy is that hu- 
man beings think and work intellectually 
the front or forepart 
the brain, whereas, in 
truth, die entire brain is 
necessary in all mental 
w nrfc. 

“The fro ntal parts,” 
Doctor H r d I i c k a en - 
plains, "serve the higher 
mental qualities, while 
the other sections are 
largely concerned with 
sensory and motor brain 
processes. As you can- 
not have an image with- 
out visual impression, 
you must have the whole 
brain working as a unit. 

Thus, if you had all fore- 
brain and no hindbrain, 
your thinking processes 
simply would not co- 
ord i mite, very much as if 
you had an auto, cut off 
a Large sect ton of it and 
then tried to run the re- 
maining part. 
"Personally T consider the brain to he 
the mosi wonderful machine nature has 
achieved. TFierc are 10 000.000 nerve 
celts in the hrain, every one of which is 
connected and related, all organized iri a 
remarkable fashion and each with an im- 
portant function to perform. The widely 
advertised wonders of the radio pale in 
comparison with this a maxing CO-nrdi na- 
tion of man's most important mechanism, 
"The brain is a reservoir where every- 
thing is received, distributed, acted upon, 
refle.vively or voluntarily. Its potentiali- 
ties are such i line no scientist, mir group 
of scientists ill the entire world, lias been 
able to come anywhere near gauging its 
magnitude and refinements, Even the 
simplest thought is an accomplishment 
which exceeds the highest and most com - 
pfi rate it machine man has invented. 

"Just as every machine needs various 


PrimitivE Mjn xv it'll Law 3?r:im -xml 4ll£S-]iLii E 
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energy materLal&,.A.o Lite I>rji7i requires rlif- 
feretU foods for the pcrfurniance«if its du- 
Lies, iL]i ti, like iiiidiine^ it gives oil differ- 
mi t ^ases. It is] these Rases upon which 
the physiological chemistry of ihe future, 
laboring to solve the hidden mysteries ol 
the 1 i vnLg brain, [will concentrate its stud- 
ies, At the prcfcnt time this promising 
t^line of sctentifii inv«it$ption is being 
— given close attention by science/' 
fO l - 
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KE OF ICE COOLS 
os ALL, SUMMER 

tmrf^ ^ 

nsts a rctnger.flor nr 
all sum met, but the 
IccrTTiRh and sis feet in 
economical icebox cost 


IS SIX 

diameter, The 
only about $50. It consists of two tanks, 
one six feet in diameter inside another 
third is eight icct in diameter mid nine 
feet high. Sawdust or similar Insulation 
is used between the walls of the tanks and 
a cooling compartment is built under lire 
inside tank. Ice is froeen in the winter 
iti the inner tauk f which is then covered 
with about sixteen inches of insulation. 
The solid chunk of ice formed in the win- 
ter will last from spring until fall. 


CjrrU:OAr<J W-ntlcig Clin tie m Which Letter! oF Al-phStct 
Are Dqirtaawt » Mjl||* Tr*cl*£ 3 £i*V 

ill the mind so they arc made without the 
a 


WRITING GUIDE ON CARDBOARD 
TEACHES PENMANSHIP^ 

As an aid in mastering the proper 
shapes of the letters of the alphabet in 
writing, a penmanship guide on heavy 
cardboard ls being o tiered. Outlines of 
the I enters arc depressed! in the cardboard 
and the writer truces and retraces these 
outlines until the shapes become; stamped 


Aerndj'nj.n.iL': Feridulum Used to Tnl Model Pl-ant-. »h 4 
Dials Whicti indicate (Jit Lift tad Drag 

MODEL PLANES EASILY TESTED 
BY PENDULUM 

Airplane-model build era who do riot 
have access to a wind tunnel car lest the 
efficiency of various types of craft by 
means of an aerodynamic pendulum which 
reproduces free flight conditions and 
which is simple and inexpensive to COU- 
StTUCt, Tile pendulum, was mark- by Al- 
fred (/. Leigh, a profess or of aeronautics, 
( n ttt fawe lift a n d dm f nr a model under 
L-Jusytioiis resembling thosb of a plane in 
freer flight. The instrument may he at- 
tacked to a sheif, door or nearly anywhere 
indoors. Oai the upper end are located a 
lift ^registering dial and another tn show 
drag. At tfie other end the model is fixed. 
Tire arm of the pendulum is raised ver- 
tically above the dials and is then permit- 
ted to fall or swing hv its own weight. 
Tots measures the distance that live model 
travels as welE as the lift the wings evert. 
As the pendulum swings along two p fanes, 


tf 


e dra 


rjr;pw^. ,, 

‘2 Qj? f ~ * 


b is recorded along the vertical 
plane, and the lift is measured by tin? 
n^TtOimt of deflection of the pendulum 
ilrotn the vertical plane, ft is also possible 
o set the model at any desired angle of 
incidence, winch is shown on a special dipl- 
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ALTERING A. C. DX-TUNER FOR TELEVISION SIGNALS 




minimms inquir- 
ies for an a.c. short- 
wave tuner, em- 
ploying several fL 
5fa£C& for the re- 
ception i:t distant 
television signals, 
the following sug- 
gestions are given 
for al tc ting the a.c. 


F-. rj. I 


DN- tuner described 


in the October, 1930, Essnc. This selective 
broadcast tuner wss designed for ex- 
tremely high gain, anti, diving to its un- 
usual construction and simplicity, may be 
made to tune to the television hand with 
ease. The tuning condensers which were 
formerly ,00035 mfd. arc now changed to 
.00025 mfd. and ganged ill tile same man- 
ner. Tile same make and type are used 
so that the change will be very simple. 
In addition lo the tuning capacities it is 
also necessary to change the trimmer 


Care should he taken not to injure the 
insulation on the lower 40 turns. The 
upper winding is now cut at three points, 
ns shown in Fig, t r After cutting the turns 
and removing the wire with n pair of 
pliers, in the manner shuwn in Fig. 2, the 
insulation i- scraped from the end of the 
lop turn, and a flexible lead is soldered 
from this point to tap Xo. 6 on the coil 
base. One point of great importance is 
In make sure I hat the same nu ait her of 
turns are on each coil and that all of 
these turns remain in their original posi- 
tion, The only remaining operation is to- 
re mount the coii shields on the chassis, 
as shown rfl (lie lower photo, and rebalance 

the set in the man- 
ner outlined in the 
October article. 
The tuner consists 
of four r.f. stages 
employing type-24 
tubes anti the usual 
type-27 detector. 


It may be used in connection with any 
good resistance-coupled television ampli- 
fier unit. 


condensers to a lower value. These are 
reduced to Id mniftl. each. The next, and 
most difficult, alteration is to reduce ibe 
number of turns oil the various coils. 
This must be carefully done in the man- 
ner shown in Figs. 1 and 2, The shields 
arc first removed to expose each stage, as 
shown in the upper photo. Starting with 
i lie coil on (he extreme left, using a thin 
knife blade or awl, count 40 turns up from 
fhg bottom of the coil and separate ill is 
number of turns from Hie res! of the coil. 


Replacing Damaged Speaker Cones 

When marking out the paper to replace 
a cone-speaker diaphragm, a protractor is 
necessary in n-rclcr to arrive at the cor- 
rect angle for i lie V-shaped cut-Out. [fa 
protractor is not at hand, a condenser dial 
will do for the purpose, 1 1 sing a dial of 
(he 18TF tvpe, cut out n piece covering 
52* on the dial, anti Form the cone. It 
will have a 120 6 angle at its apes. — J. B. 
Bay ley, Irvington, N. J. 
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Pepping Up 
Your Old Set 


bi| F* t, Uakcr 


PART I 


'X’HRRE nire many old receivers,, and 
* some not so ofd, lliat can lie made to 
perform more like the latest sets by a few 
simple addit Lotts. changes or adjustments 
(hat anyone can, make for ImciseEf. In 
fact, many of the older sets, when not 
located too near powerful broadcasting 
stations, still bring in DM -signals that 
would tax (he ability of the very Incest 
models. Old sets of Lbe ueutrodyne type, 
or similar tuned r.f. esneuils, were quite 
sensitive bin lacked the selectivity and 
tonal quality of present-day receivers, 

To begin with, any radio set, regardless 
of type or model, must lie checked oc- 
casionally to make sure that the tubes are 
in good condition; if R-baeteries are used, 
they must he completely renewed at least 
twice a year in order to obtain best re- 
sults. The storage battery needs little at- 
tention, if a good charger is used, but 
the level i>T ihe electnulytc must he care- 
fully maintained, A and B-climmatorg, 
used to power sets of this type, must be 
checked at intervals witEi suitable volt- 
meters. A high-resistance voltmeter, of 
the 1 .(IfKl-oEim- per- volt type, is used for 
B- dim in a, tors and Lt must cover the full 

voltage range em- 
ployed in ihe set. 
This voltmeter may 
also be used as a con- 


tinuity meter and for checking power 
[jacks in a.c. sets. An mexpendve Sfl-volt 
meter may be used for checking E-bat- 
teries, but not for any B -eliminator or 
power park. The next slcp, hi pepping 
up an old receiver, is to examine the an- 
tenna and ground connections and make 
necessary repairs,. h ihe antenna ha-, 

been up several years, it should he taken 
down and rebuilt. Stranded, enameled 

antenna wire and good insulators cost 
little and volets mav be badly corroded 

r r r 

and inefficient. 

T3ic 3 } ho to at the head of this article 
shows an important step for better tone 
quality til any receiver more than two or 
three years old. It consists in substitut- 
ing audio transformers of modern design 
for the obsolete ones in the set. A good 
average ratio for these transformers is 
3j A to 1 , and at the present time they will 
cost less than the originals. All soldered 
connections should be inspected very care- 
fully and : ■ E I iluIs tightened- Loose turtle 
on r f. cods may be held in place with 
collodion, antE if the set has been in a 
damp place, it should he thoroughly dried 
oLtt. This may be done by placing a fal 
watt lamp on a drop cord inside the cafj- 
snet, or by setting ihe cabinet near a 
radiator for a reasonable length of time. 
Batteries should never he exposed to high 
temperatures and should be removed if 
llle sol is placed near a radiator. In trop- 
ical countries, dampness will put a radio 
set out of commission very quickly if jure- 
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h-turn ro il of N'o. 32 d.c.t. wire is wound 
over Lhe center Of lhe 50-turn ccjjI of 
NOl 24 d,c.c. wire, jtpd both c oi I s No, 1 and 
bin. 2 are eKflcdy alike. Selectivity may 
be increased by removing turns from the 
Open ends of the S-turn coupling coils or 
decreased in the opposite manner. When 
mounting the coils, keep them at right 
angles as shown ; the unit may E;e made 
tip in breadboard fash inn and housed in 
a small cabinet. The rotor of the ganged 
condenser is common with the frame, finis 

n ]i i t l s merely 


S-Kf T-. 


gamiid c&hschslSs 

f . DOOi Mffc. 


hHij ahT, 


cat! I i ons are not 
taken, Loose or 
corroded rheostats 
should be replaced, 
and if the gridlnak 
is Aiiohsolete graph- 
ite strip that has 
long ago lost its 
rated value, mod- 
ern re-si slors will 
do much 10 pep Up 
the old set. 

Ganged lulling condensers are conven- 
ient hut not absolutely necessary, as finer 
tuning may he done with separate dials 
unless the trimmers on the gouged -con- 
denser unit are carefully balanced, Tf 
all the dials do not read full scale when 
the rotor plates are Od in, Loosen the set- 
screws on the shafts and reset them as 
shown in the upper photo on this page; 
the lower photo shon^ a ssmplc method 
of removing dust between tin? condenser 
plates with an ordinary pipe cleaner. 

One of the most common causes of 
trouble in old sets is the filament switch. 
Very few of these switches used 00 the 
older sel.s were In good working order 
after the lost year; a new switch costs 
Jittlc and means iiitich. 

When old sets are used in crowded 
localities, near powerful stations, the need 
for better selectivity is quickly noticed, 
A good leave trap is the easiest and most 
effective means of overcoming this di fa- 
culty, The parts need not be expensive, 
and the experimenter will usually find 
them on hand. A tested wave trap is 
shown in the detail on this page. The 
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connected to t h e 
ground and anten- 
na. posts of the set 
on one side and the 
antenna and ground 
direct on the other, 
In common with alt 
wave (raps this one 
uses sonic uf the 
signal energy, but 
the results are well 
worth while in cut- 


g«;-. *nt 


ting through strong locals, When the 
experimenter washes to operate a more 
powerful speaker with his old set, an 
adapter to he described may he used 
if a source of 1 10-volt 60- cycle a.c, 
is available. For filament supply, the 
tvpc-45 power tubes require 2j>£ volts, and 
the small homemade transformer supplies 
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this voltage and the 
necessary amperage. 

These tubes operate on a 
grid Idas nut used Oil 
other amplifiers, and this 
is taken care oC in the 
adapter without affecting 
the set In any way. The 
adapter is a complete 
unit in itself, and tubc- 
hase plugs are used for 
plugging it into the am- 
plifier tube sockets. 

This compact unit may 
he quickly connected to 
any battery set employ- 
ing two audio stages, 
and, when the connect- 
ing plugs arc removed, 
the original tubes may 
be replaced in the re- 
ceiver without ■disturb- 
ing the circuit. 

Th e schematic dia- 
gram, instrument layout 
and filament- transform- 
er details arc shown To the upper right on 
tins page, Old laminations from audio 
transformers may he used to as s cm hi c the 
core, hut a specified cross section is neces- 
sary for a certain number of primary 
turns, En this case 1,320. 

(.Ts pi) Oontlnutd) 

Improving the Radio Ground 

A water pipe leading into the earth is 
Che ideal ground connection, hut this is 
CSOE always available in rural districts. An 
equivalent ground may he obtained by 
driving a length of gas pipe as deep into 
I lie earth as possible and sinking a large 
tile around it. A hole, about ft in. deep, is 
dug for the tile and car Lb I* filled in 
around the pipe to leave a cup into which 

water can be 
poured from 
time to time. 
A ground of 
this descrip- 
tion is especial- 
ly useful in dry, 
sandy country, 
where it is al- 
most impos- 
sible to pro- 


vide a good ground in any other way.— 
F, W. Bentley, Jr., Missouri Valley, Iowa. 


Dialing for New Stations. 

Older types of receivers had their dials 
marked in degrees and gave the listener 
very little information as to where to tunc 
in a station. Newspapers usually list the 
stations by name and give Hie wavelength 
in meters, the frequency in kilocycles or 
both. This is of little help to the begin- 
ner unless he understands the relation be- 
tween kilocycles and meters. First it 
should he remembered that as the fre- 
quency or nn m her of kilocycles increases, 
the wavelength decreases. Suppose a 
sun Lyra listed us operating on 1,070 kilo- 
cycles is desired but you have no means 
of knowing where this will be on your dial. 
If. however, you have tuned in a station 
with a frequency of 1.050 kilocycles and 
another on a frequency of 1.090, the sta- 
tion you want, if within the range of the 
-.et, will he tuned in at U point midway 
between these two settings. To reduce 
kilocycles to meters, divide 300,000 by the 
station frequency In kilocycles, likewise, 
dividing 300,0011 by the wavelength in 
meters gives the frequency in kilocycles. 
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nDEnemzdt Soldering Luge Thai 
lAyvidi' Hriv'i;: H cfhani ml *nd 

klectrical CtMilactu Made I ram Tliin 
Hi ns- H [n. W ice:. Strip l ; Mirkijd 

Q!i Ffir N-.ilii£i£r K -.- ' ; ■ : h r I L : I n ['■ i i tlr . 

An Deified for this Machine Screws; 
4nip !•: ii-.h, (i - mi ;i who 




Small S.r.n.T, Sivl+rh 
May Be Mounted it An/ 
Convenient Point nr, Co»- 
inle for Quick Shirting 
hi Antenm (p ‘■‘Short" 
i t ' 1 . 01 :,: " Anteima Posts 
on Chassis; I. ud-In Wi _ e 
It ComtKttd to Switch 
Lever ; Below. Homemade 
Ground S-trip and Clamp 
j[ Copper Ribbon 


R RB ir- 

Ar^b SChtwrD 
TO WCQBwDRr 


, % HtTAL, 
■ " PIECES 


When Heavy Stranded Wi-c of Snlii- 
:.l*ht CnmDi'Carf/lae Capacity la Hot 
AvailH’iir Tor A.C. T Line- Filament Leads 
If Hcalt-r Tranalo-j-pieri :'.i vi::*l l.ceigtii* 
of _SitiHlle^ Stranded Wire Mry Be 
Twiii yd or Braided Together a* SJhnwit } 
Tieavw fiL.mnr.h Leads Are NKMsary. 
i Point OrtCIL Qvtn l£u:kt-if by l’l k-jici i — 
ir.enlen 

^POSW, OP 

WIRE 


■ PI^F. 
SCRAPlLn 


Unmatched Tolies in Puili-PulL 
AmpUiiCi a Citse Lflclfc of Pep-, 
D istoriinn, Hum and Poor Toni- : 
to Check Tbhtsi, Wrnji Stranded 
Wire around the PlaLe Prang a! 
Raeli Tubf r.n-J Keplair Tube: in 
•Sock eis ; VoLuueter Ik CnmivLixrl 
ns Shewn' a Reading aF More 
Than [ Volt Indicated, a Hew Tube 
Should Be Put In to Match; aE 
W^ilt Reads Backward, Reverie 
the Leads 


Right. a. I-t-rai C«U_ al Ars- 
lerma Wirt, Mou.nl rd in a Bo* 
as Shown. Ea P-OitAftL*. and 
llie Radio Service Man Finds 
This Method S-c-VKS tiiTHli Ttlilu 
and. Money; Below,. SLimnfc 
Ltsdibiinr Cap For Any Rc- 
reiver; Gap Is Adjusted to 
Thickness of o Dime from 
Chassis; Battery Hut SuppLies 
tilt 5|?Bi:Cr 


[QStAt 


S. p O.T . 
■switch 


Riglii, ][•;.! i ControL lor 
Electric SaldeTmjj Iron 
Hi event). k*Cta*=oe Moat- 
ing;; Switch ai II la lor 
Quick Healing ar-d. at L 
For Limy-Perio:! Cam mi 
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/Answers 

Problems 


IMPfle/'EP MTTW?P 
TERMINAL tCKXtDSE 


Lc li. When Mounting ELF. 
Chokea in Analeur Trfihi- 
tiilricrF,, Care Should Be 
Talers to Keep T-m-nip-ila. 
I ! i jl:' k -L! s rtf Osher M etal 
Parts at Least 4 In ftn-ay 
from ilut Coil 


PROPfTR klTTIUJO 
S=VtCE \ + 


adjwpnq 
nnoa ArtO scm.'*' 


HuM A: i.iiliiiu ally Punched in Speaker Corw 
May Be Patched with Tape or GiiiSitHgd 
Paptf; Aeiplv Hu) Pnir.h m Boris Sides of 
tire Core: Below. a Tube Past: Mouiitlh* 
Chh Hr.' UHttI hir J.nijjtf CciiJ* by Insert' 
ins Spacers- as Shewn. 


Right, an Easily Mm5r 
Ttit it ing; Cundertter May 
Ke Bohr , into the Side of 
she Coi|-Shi*W Cans of 
Many Receiveri. to Allow 
Correeiden f-o-T ChAiifling 
t: li.tr j-ii eris^jLi of the Coil:. 
Due In Weather CoMstkiist 


'r.PE',hC liHASS 

ABOUT t^“ WIDE. 

' BHA5S P>F.tE, 
*5" WIDE 


COh. 
r jr: hi 


■-ANtikE 


Left. Eiraekcis for Mount- 
ing C BatleTU^ Jit Port- 
able Receivers or Tn^rtriR 
Apparatus; Thtfcc Brack-' 
els Hold the Battery 5r- 
curdy and ihc Movable 
Ancle P i o v tries 
Ideans. for Renewal 


SPACER'S CUT FfiOM 
HlEtE C'F DitNCklTR- 



Rij^ht. Chalk or Enur-hu*- 1 -.' Wxx May 

He [Jj-riJ hi Bzljttitet'i Letters op En- 
graved Panels: ihe Old Filler In Firs* 
Hoiseved with a Large Needle and lb' 
Panel S-irauR-rd Cltfin: tfoo Engraved 
Surface Should Be Lett Dacny When 
the Mew Flllft le Applied; Huh In 
and Allow the Filler to Pry li<!WA 
Gleaning the Panel 



Left, Sniiill PrLer Tag* Elav 
Be Used to | (tern Ify Balter j; 
Lend.!, and Should. Be Used 
When Servicing Pflwer U nils 
ur Sr-rs Where Connrtlaeain 


Are Tcmp-arai ily Removed : 
Right. a Sturdy Stand-Olf ln- 
sulalor Made Ertibo « Common 


i 


Glass Anten*i Imaularnr: the 
Mu-iaL Bi Ackers Are Cut Slight- 
ly Larger at T «|i a ltd Bent 
around the Glass 


FAST E no 

TO flEKH 
BUILDING 
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CwrnpSptoly As^vmblcd 3 a t {MhawLiig I^qw-ct Unit it 

Kur, and Qar.d Filter with Trimmer a Ind.ic3.trd 

Unit Construction Feature of Custom Set 

Wired and tested nil its enable the cus- 
tom -set builder lo assemble a dc-Euxc re- 
ceiver i Efe about three hem IS. This set em- 
ploys nine tubes including four type-24 
screen grids, one 27 , two 45’s, one 8ft full - 
wave rectifier, and a voltage-regldatrir 
tube- Battery-operated models are bi E>< ' 
available. The "HiQ"' circuit employs a 
three-stage pre-selecting hand-filter unit 
and a tiircc-.stiigc screen -grid amplifier 
unit. These consist of the necessary coils 
atni ganged condensers with adjustable 
trimmers, as indicated in the insert photo. 
KacK unit is thoroughly shielded tu a 
sealed copper can. Linear power detec- 
tion, employing the screen-grid lube with 
automatic bias, eliminates all possibility 
of delector overloading. Tlie new audio- 
frequency system consists 01 a re sis tan ee- 
00 ii pled first stage and a push -pull output 
stage, using 1 45-type tubes, A local switch 
permits smooth, noiseless adjustment. 


How to Shield the Receiver 

Recent laboratory developments have 
brought out several points that should be 
observed in shielding radio circuits for 
greatest efficiency. The metal shield 
wtiicb incases the coil of a tuned circuit 
absorbs a small portion of energy from 
that circuit, causing a current to flow in 
the metal of the shield. It is therefore 
advisable to use a metal shield which will 
ban- as low a resistance a-, possible. Cop- 
per is considered the best material, within 
the means of the average experimenter, 
with brass, and aluminum as substitutes. 
As the shield carries current from the 
tuned circuit which it bouses, it should 
not be used to carry other currents. For 
example, the shield and chassis should 
not be employed to carry the negative 
side of j he filament or plate current, for 
the purpose of connecting tEse load to one 
point of the metal chassis, and the nega- 
live terminal of the power unit at an- 
other point, in an effort to avoid the use 
of connecting wires. Neither should the 
shield or chassis be used to form part oF a 
tuned circuit. All apparatus should be 
connected with insulated Leads, and where 
wires pass through the shield, flic hole', 
should be as small as possible. Whether 
rise shields arc grounded or not, may he 
best determined by experiment. If ground- 
ing is advisable, they may be grounded at 
some convenient point using a heavy low- 
ref istfince conductor for the connection. 
All joints in shield cases should he sol- 
dered, if possible, making an independent 
unit nf the shield. 


Hand Microphone for Home Recording 


A baud micro- 
phone is available 
for home record- 
ing and amateur 
broadcasting-. 1 t 
may he carried in 
the pocket. He- 
spile its small sixe 
it is said to be 
sturdily construct- 
ed and to repro- 
duce throughout 
the entire musical 
caJer- 








Recording Your Own Records 

kit ' Herbert H- K c. i ij Part t 


'T'O MAKE your own records is an in- 
1 foresting pastime, and many experi- 
menters are obtaining excellent results, 
especially when modern methods rtf elec- 
trical recording arc employed and the rec- 
ords reproduced through n good audio 
amplifier, 

The recording outfit is easy to build p 
particularly i s' art old cylinder phonograph 


is available from which the lead strew 
can he salvaged. The mechanical parts 
of l he device consist of a friction damp 
’sit It [tearing which serves to hold the 
record blank tiff fitly against the turntable 
to prevent slipping: a lead-screw support 
which rests Upon the clamp, and a screw 
of about 30 threads to tire inch and seven 
or eight inches tong, A split mil thread- 
ed for Lhis screw, a cutter clamp and a 
stationary support for the lead screw are 
also required. Motive power is supplied 
hy a wheel fastened to the inner enrl of 
the lead screw and tired with a, rubber belt 
made for use in a vacuum cleaner. The 
separate parts and the assembled tracking 
device are shown in ihe photos, 




I IT addition to this device, tlse follow- 
ing accessories will he needed : a micro- 
phone. a good amplifier, a microphone- 
control unit to lie described, and a guoJ- 
[juality phonograph pick-up fitted with a 
diamond or carborundum point. It is 
assumed that an electrical phonograph or 
conn hi nation radio-phonograph is avail- 
able, 

The tracher, which provides the proper 
motion lor the cutting head, is dia- 
grammed in detail, and can he made by 
vour local machinist a( small cost if the 
proper tools are not at hand. 

The record clamp, for the center pin on 
the turntable, is detailed at ihe right in 
Fig. 1. An 1 '-m in, hole is drilled in the 
center of the post, from below, to take a 
34-in. length nf brass ttshc the outside 
diameter of which is % in. and the in- 
side *^2 in. This brass tube is split into 
60-degree sectors at one end, as shown 
in the plan, and inserted into the drilled 
hole as shown in the sectional diagram 
at the Icfl. The other end of the tube is 
then brawl in In the bottom 0-T ihe, hole, 
Three alternate blades of this split tu!)e 
are forced inward at the base with a small 
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Tr*Ck-rr Device with. Culling Head lr stalled Ear 
M*Kll>g X+CfiEd 

screwdriver, io form binding springs that 
yrfp the center pt? h t on die turntable. 

The drive unit, detailed in Fig. 2, may 
be made by forming the lead screw A 
from an S-irt. length of JfJ-in, brass rod. 
The whole threaded portion is not shown 
in the diagram but El extends 5yi in. Two 
inches are left unthreaded at one end 
and Yt in. of the opposite end is turned 
down to a diameter of : Kn in.; the threads 
are cut 30 to 4S to the inch. 

The screw-support block, B. Fig. 2, 
is made from brass rod, in. in diameter 
and l£ji in. long, with the top domed Jtj 
in. The J/S-in. center hole is located ft 
in. from the extreme top. TEic rod is 
[hen turned 00 degrees nnd a hole is 
drilled through it at the same height for 
J-jj-in. setscrews. Two setscrews, }■>; by 
Y in., arc made and the ends arc turned 
to a true 60-degrce bearing point, These 
are screwed into the holes neiir the top 
of the support and lockouts provided. 

A bearing indicated at G is made from a 
i-in, length oF brass tubing, having an 
outside diameter or 3# in. and inside Y in, 
Hearing points are spotted about Mu in. 
deep in the center of this tubular bearing 
at opposite sides. The bearing is placed 
in the large hole at the top of the sup- 
port and ihe setscrews tightened into the 
spotted holes until tile tubular bearing will 
rock freely without any other movement. 
The pulley C is turned from j^-in. brass 
or aluminum wit la a round groove in the 
edge, as indicated. It is drilled for a ;?■&- 
in. press -fat bras* bushing, which is reamed 
to make a tiglat fit for (lie long unthreaded 
end of the lead screw. The hushing should 
be reamed carefulfy or the lead screw 
will not turn true when the pulley is at- 
laclied- Two stop collars, indicated at 
£ and F, ivith J^-in, holes and setscrews. 


complete this unit. The setscrews pre- 
vent lateral motion, hut should not bind 
the rod in the bearing. 

J he support for the lead screw is shown 
in Fig. 3, the base being made of brass 
nr cast in lend, A steel post, }4 in, En 
diameter and 4 in. high.., is set in this hasc^ 
A sliding c nil nr, in. in diameter and L 

in, long, is made for tlie post, and a hole 
is drilled in the center of the collar for a 
'■Kfl-in. setscrew. The collar is flattened 
on each aide, at a point 90 degrees awav 
from the setscrew, to take the yoke shown 
at the right, Pointed setscrews are (hen 
used to hold the yoke m position in the 
sune manner as described fur the tubular 
boshing lor tlie lead screw. The arm 
extending from the yoke is ‘fta in. in 
diameter and Y in- Jung. A tba-in. hole 



Complete Recorder Applied, to an Electric FhonaErfllTh 

is drilled clear through this arm, to take 
the small cud of the lead screw. 

[Ta Be Continued) 


Set Noises Traced to Light Bulbs 

Interference in a.c. receivers has been 
traced to old tiglit bulbs, which cause a 
variety of buying and. clicking sounds. 
The defect! ve bulbs may be easily Found 
(luring the daylight hours. The receiver 
-is turned on and the volume eontrrd 
placed at maximum on a quiet point near 
the center of the dial. One person s Emu Id 
remain near (he receiver while another 
goes about the house turning on one light 
bulb at a time. As each bulb is lighted it 
should be shaken and tapped gently and 
the response checked at the loud speaker, 
— H, A, Wilson, Greenville, Ohio. 


CFor further information o» any radio 
construction article write to the radio de- 
partment ; this service is free. 



I 



Gay Pictures and Silhouettes on Glass 




lines, of the clothing on the figures.. A 
completed sketch of this sort is shown in 
due right-hand detail below f the glass 
plate being held up to show the print un- 
derneath, With a pi a itt profile, the nest 
step after inking in the outline is to com- 
pletely fill in the enlirc figure in Shack. 
The background is tFieu daubed in spots 
with various colored paints, to give a 
mottled appearance. To do this, use a 
tuft of cotton wrapped in a piece oi silk, 
which is dipped in the paints, taking care 
not to apply the paint too thickly. It 
should he thin in spots so that an addi- 
tional background, perhaps of tinfoil, will 
show through. With a line sketch, most 
of the background is filled in with black 


A TT ft A CT I V E silho act tes or p lai n 
1 profiles can be made with some ordi- 
nary paint,, common window glass and a 
little tin foil- First choose a subject. You 
may use a large profile photograph or 
pictures from magazines. Incidentally, 
the pictures shown here were obtained 
from this source. The next step is to ob- 
tain a piece of window glass, as large as, 
or a little larger titan, the picture (o he 
copied. The glass should lie clear and 
free from any blemishes. Clean it thor- 
oughly and place over the picture. Then, 
w ill l a fine pen or camel’s -hair Finish, 
outline the figures with a good brand of 
ordinary black paint. If Only a profile is 
desired, outline the extreme edges of the 
figures to be copied, hut for a line sketch 
you will, of course, hare io paint in the 
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Trolley Swing Helpsi Child Walk 

A wire trolley, j: impend ed across 
the room Lu Support a baby swing 
of the type designed te hang in a 
doorway. will be of great help in 
a ^ ^ i i the child to walk, The 
ends of tile wire are run through 
screw-eyes driven into window or 
door casings, and, tf desired, a 
turn buckle is provided to take up 
lilt 1 “slack” in the wire from little 
to time, Slip a 1-in, grooved pul- 
ley Over LFie wire and attach the 
rope holding the swing <u tlie 
edge of the pulley, Thu swing 
should! tie arranged at such a 
height above the 13 Out that the 
baby can propel it along the wire 
with its feet. 


Two SucKMOnns That Linr! TlicmuJvta Admirably la Uk Ear 
ftb* F^tMro ?nd SfltiPustEcs Kitkud urith T'nftflt 


Vines Tied to Pipe Save Stakes 

For a vine trellis, a pipe sus- 
pended from n number of cords, 
as shown in the photo, will be 
found a much quicker installa- 
tion than driving stakes into 1 he ground. 


■t ft in u[)]iur left-hand detail, [>age 127. 
Leave a space of clear glass, about H in, 
wide, between the outlined figure and the 
background so that a bright background 
will show through, Cheeks, eyes, lip* and 
skiti H tre then tinted if desired, lu doing 
Hies, remember to paint checks, eyes and 
lips first, and then apply the flesh tint 
over these colors. Kibbons, hats, orna- 
ments atuf designs of clothing may he 
lightly tinted with gay colors if you wish 
to ml (I life to the picture. Now comes 
(he filial step. Place the glass on a lint 
surface with the painted sole up. Over 
the entire back, place a large sheet of 
tinfoil, which can be purchased at most 
stationery s-tore-" or obtained from photog- 
raphers who receive great quantities of it 
around films. The latter kind i& backed 
wiih heavy red paper and does not tear 
easily. After [dating it over the painted 
side of the glass, stick it down lightly 
at i he four corners with paste, as shown. 
Tlie tinfoil forms a secondary hack" 
ground, which shines through the mot- 
tled paint, producing a beautiful effect. 
The silhouette can then be framed and 
hacks ft with cardboard, A few excellent 
examples of w-hat can be done along these 
lines are shown in the Illustrations, 


The upp£f eiitlri of tli e cord-i art; ts^rl tc? jl 
wire suspended between two posl-s ur 
fcncss. If desired, water may be con- 
ducted CO the plants, through ihc pipe to 
which (lie cords a re attached, by connect- 
ing it to a hose, perforating the pipe with 
small holes to give ilie effect of a sprinkler. 
— C. C. Wagner, Los Angeles, Calif. 


Vine TrelLis Made by Siuper.iliRii Pipe from Corel:', 
Attn hid tu a Stijr=j(ip!{ul Writ 


CCu m mutators of small electric motors 
can he readily cleaned hy holding an ordi- 
nary rubber eraser against the commuta- 
tor white the motor ls running. 
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ORNAMENTAL VIKING SHIP CUT OUT WITH FRETSAW 



After building one of 
these viking strips, you 
can make & dozen more 
for your friends in a very 
short lime. The biggest 
part of tEie job is to Ctl I 
out (lie hull, which can 
he dune by hand with Ail 
ordinary fretsaw,, or still 
more qukkiy w i t li a 
handsaw. Lay off 1-in. 
squares on a 12-im. sheet 
of paper and tlraw the 
template for the hull, 
following the cross- 
Em tclicd detail given 
here. Get two pieces, of 
34 -in. white pine and ode 
piece of poplar or other 
hardwood, and nail them together tempo- 
rarily with the hardwood piece in the 
center, Then saw out (he bottom curve 
of the hull, after which the pieces are 
separated and the sawing of the center- 
piece completed. The three pieces are 
(hen glued together in their respective 
positions, and tEie hull is rounded <0 shape 
and finished, using a chisel and a sanding 
block. St might. grit ned white pine is also 
used for making the sweeps, the ends of 
which are fitted into holes drilled |4 tit. 
det']i into the sides of the hull, at variuus 
angles as indicated. Thumbtacks Are 
pressed into the side of the till 11 near the 
top edge to rep res cut shields. A Tin-in. 


mast, about in, high, hag been found 
most appropriate for tEiLs-siee Emil, being 
sunk into the deck and glued. After cut- 
tings the sail from muslin, it can be stiff' 
cncd with shellac, h cl lying it before the 
shellac has dried. If desired, a Norse 
headgear can he painted on the sail in 
contrasting color, A small tent, also made 
of muslin, and stretcliei! over a wire frame, 
is placed just ahead of the sail. To hold 
the hull, small standards, cut to fit its 
curvature, are glued on. The finish of 
the hull is Largely a matter of personal 
taste, hut (he pores of the wood should, 
of course, he well filled and tEie surface 
well sanded down. 


A Gluepot Made from Tin Cans 

Two tin cans, one about 4 in, in diam- 
eter and having A tight-fitting lid. and the 
other about 2 in, in diameter, can he made 
into a serviceable glue pot. Cut a hole 
in (he lid of the larger can and solder the 
smaller One into it, allowing the top of the 
latter to project far 
enough to bold a 
cover. The glue is 
melted in the 
smaller can, which 
should not touch 
the Eiottom of the 
larger one in or- 
der to prevent the 


glue from burning. A suitable handle, 
cut from n piece of sheet metal and bent 
to the shape shown, is then soldered to 
one side. 

Red 2nk Intensifies Photos 

Photos that are under-exposed can 
readily he intensified by immersing them 
in a solution of red ink and water. Get 
a small trav, about 5 by 7 in, in size, fill it 
with water, and add 2 teaspoon f tils of the 
ink. Place the negative in the solution 
until It takes on a pinkish color; flieti re- 
move it and allow to dry. If one immer- 
sion is not sufficient, repeat, remembering 
til at the more the negative is intensified, 
the longer it will take Ed print it. 



>py righted m 
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Two KjikLcii Chairs Ti-td Top-t-thcT FnrT n 3-if» and 
Sturdy Chair fcrf (til &aby 


How to Improvise a Safe Chair 
for the Kaby 

A comfortable baby chair can be im- 
provised in a few moments from t^O 
kitchen chair-.- Place erne chair cut top of 
the oilier as shown, a nrl tie them together 
at tli c back- Put Lhe baby's, legs through 
at the front, first placing a cushion in the 
bottom of the inverted chair, and ihere 
will he no danger of falling out. Wads of 
cloth lied tightly on the ends of rlic legs 
Of the inverted chair provide protection 
against bruises. 


Rubber Guard Protects Hand 
When Holding Chisel 

An S-in, section of ran old auto casing, 
with a hole punched in Hi? center, furnish- 
es a good 
guard for a 
chisel, espe- 
cially xv hen 
using a heavy 
hammer. Suck 
a guard will 
protect the 
hand from be- 
ing painfully 
bruised, if 
struck while 
holding the 
chisel, 


Earthworms Brought to Surface 
by VEh ration 

To get earthworms (or fish fsail. we use 
a much easier method than digging them 
out, which everyone knows is a rather 
laborious process, especially if there are 
only a few worms to he obtained, T wo or 
three stakes are driven firmly into the soil 
and a piece of wood or pipe is slapped 
across the top of the stakes which will 
make ihe worms trawl out uf the earth in 
a few minutes, after which it is a simple 
matter to pick them up. ft hag been 
found that "fiddling" in tliis way for J ur 
d minutes wit! cause every worm to come 
up within a radius of J 5 or 20 feet. — J. W. 
Gan nun, Montgomery, Alp. 


Comh Rack Cut from Tin. Can 

When in need of a comb rack for your 
camp or cottage, get an empty can and 
flatten li out to a .single piece. Then cut 
iL to the sFiape shown in the photo, with 
lugs on the sides which are bent outward 
to form hooks for holding the combs. 
The sharp 
edges of the 
rrsefa I should 
be fi 1 e rS or 
scraped off, 
and the ends 
of the books 
may be tn rued 
over as indi- 
cated. — Or* 
mal 1. .Sprung- 
man, Minne- 
apolis, Minn. 


A Repair for Corrugated Roofing 

Holes in corrugated roofing can be re- 
paired by applying patches of 14-or, cot- 
ton duck, impregnated with a mixture 
consisting uf a few pounds os" melted 
asphalt and a few ounces of powdered 
graphite. Put the patches in the hot 
solution until they have been thoroughly 
saturated, keeping the mixture over a 
slow lire. Then remove the patches and 
press them down firmly over the holes 
in the roofing, Such a repair has been 
found highly satisfactory as it is water- 
proof and the asphalt will nor melt, owing 
to the presence 01 the graphite. 
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How to Control the Bean Beetle 

li yoiLi 1 leans were eaten up last year 
|)v « yellowish-colored worm that chewed 
on the leaver until they had a lacy ap- 
pearjintCj you were getting acquainted 
with (he Mexican lean beetle, one of the 
worst garden pests known in the United 
States, Ordinary spray mixtures do not 
control tins hitff, blit federal entomolo- 
gist's have found a poison that i* very 
effective. It is magnesium arsenate, and 
the way to use it ls to mix 5 level t aide- 
spoonful'; of the powder with 3 gal, of 
water. If you have a big garden and 
wish to make up a larger amount of (he 
poison., use 1 lb. to 50 gal. of water. Thu 
solution must he sprayed til or 0 Uglily oil 
tiie underside of (.lie leaves. 


Food Cooler Made from Paper Box 

An ordinary corrugated-paper box, sal* 
ura ted with water and set in a shady place 
with free air circulation, will sene as a 
satisfactory food cooler for the summer 
cottage or camp. The material takes up 
nearly four times its weigh 1 in water, 
thereby affording a plentiful supply lor 
evaporation which cdoIr. the contents ot 
the carton, 


Canvas Hangar Shelters Boats 

Stretched Over curved rafters and lashed 
securely to the floor of a dock cut out to 
house one or more small boats, a large 
canvas tarpaulin forms a serviceable 
boathouse, The rafters are spaced from 
2 Id 4 ft, apart and are braced by a num- 
ber of strips running lengthwise. When 
winter comes, the canvas is rolled up and 
stored away. 





Huee Tarjiaulh. Brretchrtl ever Curved s-'ramt- 

wcik esi tht Dm*, b'uiA!* an ILk: ciUth Bazu Slicker 



Tiler,: Will fill Kinki In Y-i'iUr Cr.brd&H: fc-tuic ij II 

Is Coiled en This Rack 


Garden I lose Protected from Kinks 
on Semicircular Rack 

Proper care is the life of a hose r espe- 
cially when it is stored in the basement or 
on the wall of the shop for long periods. 
A good rack for holding it, which will pre- 
vent it from kinking, can be made as fol- 
lows: Cut two semicircular pieces from 
l -in, material and nail a number of 12-En. 
sections of lath, or other light material, 
across t he outer edge as shown. Fasten 
tfie rack to a suitable banger mounted on 
the wall and wrap the hose over It as 
shown in tlie illustration. 


Lock with Metal Plate Baffles 
Burglar with Skeleton Key 

Doc docks on garages and workshops 
that rare easily opened with skeleton keys, 
can lie made burglar-proof in the follow- 
ing way: Sere w, rivet or solder a small 
piece of sheet metal over the keyhole on. 
(lie inside of the door and file the end of 
the key to about half of ilS diameter. Then 
drill a bole in the sheet -metal plate to 
receive the filed end of the key. Ordi- 
nary keys will not fit a lock so prepared, 
and therefore cannot he used ir> open it. 




Peal ^port 


llfITH a pair of spinning a 
* halls at one end of a "■' 
rope and you at the other, ill e 
bolns shown hero will provide 
great sport and good exercise, 

To make one, get a Jfl-ft. length 
of No, 1 2 braided cotton cord,, 
commonly known £r- sash cord r 
and two 2-in, spOnge-rub ber I*fi H p-. 

1 3 ri II a hole about (1i rcc-fourths 
tlironfjh each hall, in which the 
rope will fit snugly, insert one end of a 
33-in, length [n one ball and drive a finish- 
ing nail through both hall and rope, as 
shown in Fig, I, squeezing the nail in a 
vise so that both ends will £0 below the 
surface. Attach the second hall to one 
end of the other rope. T-T old both ropes 
with the balls hanging down and form a 
loop in the longer rope, slip the end of the 
shorter one through and tic the knot 
shown in Fig. 2. When finished, the ball 
on the longer rope should E>e 2 in. below 
the other. 

The simplest thing yon can do with l lie 
bolas is to swing them around as in Fig, 
4, and let fly at some Target so that the 
halls will wrap the cord around it as in 


in a very neat manner with 
a somewhat similar outfit. 
If you wish to tangle more 
distant targets, make Up a 
second bo I as minus the Long 
line, as shown in Fig. 3. 
With a good swing nf the 
arm, you can send this sailing 
through the air for a considerable 
distance as in Fig. 14, 

Although target work is in- 
teresting, it falls far short of pro- 
viding the real sport with bolus. 
Take circle -swinging first. Start 
by placing the two balls on the 
ground, grasping the rope with (lie right 
hand jtisl above the knot, as in Fig. 5. 
By suddenly lifting the halls, they will 
swing toward the center. If you swing 
your hand upward snappily, the halls will 
S-W in g past center and continue around in 
large circles. By moving your right hand 
1 1 p and down wit Ei a jerky motion, the 
lulls can be kept right on swinging, one 
toward the [eft, the other toward the 
righ(. (,See Fig, 7.) To do lliis, of course, 
takes patient practice. Starting the hall 
going can also be done by the methods 
shown in Figs, 8 and 10, the Talter being 
the easier. With tElc right hand hold the 
holas at the knot and with your left hold 
one of (he hails cm one side [it the level 


Fig. 6. On the pampas of South America, of your heitd. The free ball ls set swing- 
til e hard-riding gauchos can upscL a cow ing from side to side like a pendulum, the 
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arc of (he Swing 1 gradually increasing until 
it approaches the point where a slight 
jerk will send l he hall around in a circle, 
and at I Eos point the second hall is thrown 
in the opposite clircetion. The right hand 
than takes sip the f hoe t up-and-down 
movement, and tfie balEs continue to 
sweep past each other. T it Fig. ft, the two 
halls are similarly .started at the hot tom 
of the circle. 

After circle-swinging has been mas- 
tered, swinging in an overhead plane. Fig. 
9, may be tackled, or you can proceed 
witli ube movements shown in Figs. 11, 
VI and 13, Start by swinging tlic bails in 
individual circles. Fig. 12. Then the hands 
are gradually worked toward the center 
of the rope, Fig, II, alter which the right 
hand takes complete control. While the 
halls are swinging through the circle. tFse 
left hand is suddenly thrust through the 
crossing made by the two ropes, 
with the result that they wrap 
themselves in uniform coils 
around the wrist. After the 
halls mme to rest, the left band 
is moved with a snappy up-and- 
down motion, and the halls un- 
wind until swinging normally 
again, ns shown itt Fig, 13. 

For something enlirely differ- 
ent, try the little It not- tying 
stunt shown in Figs. ]?, Id, 17 
and 18. One ball is held mo- 


tionless in the right hand while the other 
it swung in a circle with the left. As the 
latter comes to the top of a circle, the 
right-hand ball is suddenly whipped, 
across, it, so that the two ropes wrap 
around each other to form the knot, show-n 
in Figs, 17 and IS- After lying the knot 
with a swinging toss of the arm, the two 
balls should be pulled hack as shown in 
Fig, IQ, so (.liat the rope can be caught 
with the right hand, When these [Move- 
ments can he performed in a flash, the 
knot is apparently tied by a single move- 
ment of throwing the ho las. 

Von can readily see how the different 
effects shown in Figs. 11 to 1 9 can be 
effectively combined to form an 
interesting performance. You 
start the Indus swinging, trans- 
fer the rope to your left wrist, 
off the wrist and back to the 
postlion shown iii Fig, l^ p then 
into the throw, ending with the 
jerk that reveals the knot tied 
in the two strands of rope, Al- 
though this procedure may 11 Ol 
appear SO striking in cold print, 
just try it and find out that it 
is real sport. 
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USING THE TYPEWRITER OUTDOORS AND IN A CAR 



Cn?n}iLn.iL[aM! Tripnd .in. I Win* 
dow-L-edsc Typewriter IMftr 


Those who have to use a typewriter 
outdoors nr in the car, wit] fuid (he illus- 
trated li older of J^rcat convenience. IL is 
a combination outfit that can Esc used 
either on a camera tripod or he hung 
directly in front of the user on the win- 


dow and windshield Sedge oi the 
car. Take a large-size bread- 
board, drill a hole in the center 
and provide a tapped sleeve to 
take the screw of the tripod, 
Three 12- in, lengths of Hn by l l /i- 
in. Hat iron arc bent to form 
hooks and screwed to the hoard 
to permit attachment to the win- 
dow ledge, the exact shape nt the 
hooks bciii^ determined by the 
particular type of car you have. 
It Es a pood idea to sew a heavy 
cloth sleeve around flic hook* to 
avoid marring the finish, To 
eliminate any tendency of the 
board to vibrate excessively, a 
strap can be slip perl through a 
holtr cut or drilled in the board 
a tad tied to tlie steering column, so 
that it will not interfere with handling 
tlie gear Shift or emergency-brake lever. 
The construction just described applies 
to a small portable typewriter, but cati 
readily be adapted for a heavier machine. 


Mirror Aids Taking Snapshots 
itl Shady Places 

Clear snapshots can be taken of objects 
In shady places by using a mirror to re- 
flect the sun's rays on the object, Have 
one oi vour friends hold the mirror. A 
little experimenting Will quickly deter- 
mine the correct distance the mirror 
should he located from the object in order 
to provide sufficient illumination, — ft, C, 
Rudcliffej Laurel, Mil, 


This Pocket Blower Starts Your 
Campfire Quickly 

Here is a pocket blower for starting a 
campfire quickly. Tt is especially useful 
during wet weather when the fire “smudg- 
es. 15 The blower consists of a 6-iiir piece 
of |^-in. brass tubing and a 2- ft. rubber 
hose. Flatten nnc end of the tubing to 
form a narrow &fit and insert the other 
curt into the hose. Place the flattened end 
0-f the tubing close to the fire atid blow 
into tlae hose. A candle will he found help- 
-ful in lighting fires when the wood and 


leaves are damp, as it can be held against 
them until ignited. Carbide is also handy 
for starting fires in wet weather. 


Hay Packing Prevented by Platform 

In harns having considerable spare be- 
tween! the fork rail and the mow floor, a 
platform, about 8 ft. wide and 12 ft. high, 
will break the fall of the hay. This, pre- 
vents it from packing, which spoils the 
hav and sometimes causes fire. 



Fire Hazard RcMittin r frcsTV Ftn'kinl Hpjr ta Avoided 
by Uilag h PLaUcioi io The Loft 
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Sharpening the Lswnmower 

Lawnniowcrs can be sharpened easily 
with a tli rue s worth oi crtiery dust mi:<ed 
ill enough lubricating oil to make a paste. 
The drive wheels are removed, anil the 
cogwheels that revolve the blades are re- 
versed in position so that the blades will 
run backward. Tlic blades are set against 
(He cutter bar and emery paste applied. 
They are then run backward for awhile 
until sharp. When finished, the cogwheels 
are again placed in their proper position, 
— K. Childs Smith, Medford, New York. 


Rose Pest Is Easily Cured 

Tiny insects known as “thrips f “ which 
suck the juices from rose plants often 
causing them to die, can he controlled by 
destroying all of the old blossoms and 
spraying the buds with a solution con- 
sisting of i ok. nicotine sulphate and ft gal. 
of water. Also dissolve 1 ]b. laundry soap 
flakes in the solution. 


[■The ct- Eras? Dachshund Formed 
with Shears and Pliers 

Interesting kmckknacks representing 
small animals can be cut from thin sheet 
brass and Lent to shape with the fingers 
or with the aid of a pair of pliers. An ex- 
ample uF this work 
is the form of a 
dachshund, the 
pattern of which 
is shown: in the 
drawing, each 
square represent- 
ing % in. After 
cutting this Out, 
bend the body over in the center and turn 
the head and ears down, while the tail is 
given an upward sweep- After polishing 
the brass, a coat oi transparent metal 
lacquer may he applied. 


Steel Articles Lost under Water 
Recovered with Magnet 

Magnets taken from an old telephone 
ringer or a Ford magneto Can be used tn 
recover iron and stcei articles lost under 
water. Obtain two wooden strips, 7 by I 
by 1 in,, and cut four grooves lo hold t lie 
magnets when damped over them, as 



held together with a screw at each end. A 
screw eye is driven into the upper strip in 
the center for attaching a rope. In use, 
the battery of magnets is dropped Into 
the water and dragged over the bottom, 
where it will pick up all iron and steel 
objects within its capacity. Valuable fish- 
ing poles can lie recovered in tills way.— 
Frank W. Ha we, Milwaukee, Wis, 

Driving L-Hooks with a Brace 

Where a number of L- hooks must be 
driven, the illustrated attachment for an 
ordinary brace will be found a rimesuver. 
Cut the end 
of a broom- 
stick (o fit in 
the chuck of 
a brae e , as 
.shown in the 
lower detail, 
and a notch 
in |3i e other 
end to fit the 
hook,— -H. I. 

Hughes, Port- 
land, Ore, 
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Thai Wooden. Soldier DtcortHj With Liw^ty 

Make* a tibud CLirJiei Hanger for Children 


Chip’s Clothes Hanger Resembles Soldier 

This coat hanger for the small members 
of the family will help teach them to 
dlspo&e the if clothes in ah orderly man- 
ner, Orta piece of paper., about 14 by 4fl 
m. in siac, lay off 2-in. squares, atld lay 
out the form of a soldier as shown in the 
cross-hatched section. As there are no 
small curves in this design an ordinary' 
tryyhole saw ran he used to cut out the 
figure, although a bandsaw, if aval tabic, 
will save time. Hardwood, 1 id. thick, 
i.s usect for the body, while the feet, shown 
In the tipper detail, arc cut from 2-in. 
stock. The tenon nit the ioiver end of the 
legs should fit tightly in a mortise cut in 
the feet, and es then glued in place. Any 
attractive color can he used to decorate 
this clothes hauler in true military fash- 
ion, after which hooks arc screwed to 
the back as indicated. 


A Cheap Camera Portrait Lens 

Those who have no portrait or tele- 
photo lens on hand will find an ordinary 
spectacle glass satisfactory fur the pur- 
pose, Go to an optometrist and ask him 
to select one of suitable strength, which 
can be determined by holding ii in front 
of the camera lens and using a piece of 
ground glass against the film roller after 
the camera hack has been removed. A 
round pill box, with the bottom removed, 
provides a good mounting for such a 


lens, the inside of (lie box being lined with 
black velvet so that :t fits snugly over 
the camera lens. 


Extra Spring Leaves Are Needed 
to Support Heavy Trunk 

Heavy trunks carried on tight cars are 
a likely source of spring' breakage, and 
frequently cause the spring to "bottom.” 
Trouble can be avoided by installing ex- 
tra spring leaves. On a model -A Ford il 
was found quite easy to add two leaves 
taken from a model-T. The second long- 
est leaf and the one having shackles fas- 
tened to the ends were used. They were 
bolted together in the center. After jack- 
ing up the body tn relieve the spring of 
the weight, the extra loaves were inserled 
between the four bolts that hold the 
spring to the frame at the center. Shack- 
les were applied after the ends of the 
longer leaf had been forced against the 
model -A spring. These were made of L 
by %-itl. flat iron, with Tfo-in. hides 
drilled 2 \\ Eti. apart, to take $j-in. bolts, 
1 l /i in. long. The ends of the extra leaves 
fit snugly against the turned modcl-A 
spring assembly, preventing sideplay, — 
Charles D , Jarre ti, Fillmore, Calif. 



Twp Kik« t.r-iv-rs Sitcngrher. il-t Sea-; Spring oE 
Mnrlc-I-A Ford Ip Support EJcavy Trunk 


HWhen acid or rosin-core solder in not 
at hand, a good substitute can be friade 
by cutting ordinary wore solder into 3-in. 
lengths and dipping them into melted 
rosin. 
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COMBINED HOIST AND CART TRANSPORTS ROWBOAT 



II is usually quire a job 
to haul rowboats from a 
lake- to the shed where 
they are kept over the 
winter or to take them 
from plate to place, This 
difficulty can be elim- 
inated by using the spe- 
cially built gart shown in 
the drawing. It is not a 
tr Eiiler although it can be 
used as such, hut a com- 
bination hoist and cart, 
by means of which the 
boat is picked up between 
two clamps and raised 
from the ground by pull- 
ing the frame down at 
the front* the frame act- 
ing as a lever pivoted on 
the axle. Two light wag- 
on or buggy wheels are 
used, and the axle is off- 
set at both ends sr> that 
the central portion forms 
a 6-in. crank. The frame, 
is made up of 2 by 4-in. 
stock, in a V-shape, the 
narrow end fitting over the how of the 
boat. Iii this particular case, the stem of 
the boat extended far enough to project 
above the frame when the latter was 
brought down against the rail, and a hole 
was provided in the end of the stem to 
allow the insertion of a peg or pin, which 
crossed the frame members, holding them 
to the boat securely. The hooks can be 
tightened or loosened by a disk that can 


Cembln&liom Rowboat 


Hrrivt ard Cart Eliminates the- Hard Job of IiaulinK 
It i'rlsftt Hltu* to Plaul 


be rotated with a long crank, links being 
attached to pins on the disk as shown, 
and to the hooks. Turning the crunk in 
one direction brings the hooks toward 
each olher, and turning it in the opposite 
direction forces them apart. In this way, 
the hooks are adaptable to any boat of 
average dimensions. If desired, the front 
end of the frame can be fitted with a uni- 
versal joint for attachment to a towing rig, 


Paper Envelope Used as a Funnel 

In an emer- 
gency you 
will find a U 
ordinary pa- 
per envelope 
will serve the 
purpose of a 
funnel, Just 
tear off a cor- 
ner at the low- 
er edge of the 
envelope, hold 


it over the opening of the container to 
he filled, and pour the liquid into the en- 
velope-— K. Manning, Lem no re, Calif. 


Varnish Makes Putty Last Lcnger 

Putty made of varnish and whiting will 
usually last longer than if made of oil 
and whiting, It is a good idea not to mix 
more than is needed as the vanish hard- 
ens and cannot be softened for use again. 


(JDry chloride of time, scattered around 
and into rat holes, will keep the rats away. 
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Collapsible Fish Tank 

Many fishermen try to keep their fish 
alive until ready to start for home. -String- 
ing them on a cord 1* injurious to the fish, 
anti the usual method of passing a line 
through the i I and mouth actually 
(jrnivns the fish. A mudi better way IS 
to keep the fish In a floating tank as shown 
in the illustration. It consists of an oval 
canvas top and bottom, in the hems of 
which arc fitted lengths of screen-door 
spring. These springs hold the tank in 
shape. The side wall consists of small- 
mesh fish netting. A slit in the top, fitted 
with a bookless fastener, serves as the 
opening, A bicycle tube, cut down to size 
and rejoined at the ends, gives the neces- 
sary buoyancy. If the inner valve is re- 
moved, the tube can he inflated with lilt: 
mouth, so that it is not necessary to carry 
a pump along. When collapsed, the tank 
can be folded and carried in lilt pockct- 


Evapo ration of Cleaning Fluid 
Retarded! with Tumbler 

When using ether or chloroform to re- 
move paint and varnish stains from gar- 
ments having a delicate weave, the fluid 
usually evaporates so fast that the stains 
cannot he removed without vigorous rub- 
bing, which is destructive to the fabric, 
Tbe evaporation can he retarded by plac- 
ing aii inverted tumbler over the spot 
after applying the fluid. Allow sufficient 
time to permit effective chemical action 
before removing the glass, and then care- 
fully sponge the . spot, to remove the Stain. 
-^G. E. Hendrickson, Argyle, Wis. 


Missing Spark Plug Detected 
with Your Fingers 

Spark plug* that are not firing are some- 
times rather difficult to locate. An easy 
method is os follows ^ Allow the motor 
to fun until thoroughly warm. The base 
of the plug not firing will, be found to be 
much cooler than the Others, when 
touched with a finger. This method also 
saves time as it is not necessary to use any 
tools. — Hugh Bersie, Wilmette, III. 


Kitchen Stove Raised with Stout 
Flank and Wedges 

It usually takes two or three men to lift 
a kitchen stove when taking up or putting 
down linoleum on the door. By using 
blocks and wedges this can Fiedone single- 
handed. Roll the linoleum from both 
ends toward the stove. Put a wide plank, 
of sufficient strength to hold the weight 
of the stove, under it, Ry placing wooden 
blocks under each end of the plank and 
driving wedges between the plank and 
blocks, the stove can easily be raised high 


enough to allow the linoleum to he in- 
serted or pulled Out. 

How to Finish Woodturniings 

Open-grained woods, such as oak or 
ash, require paste wood filler in order to 
obtain a smooth base for a finish, just 
as is the case with any furniture job. The 
filler Is applied when the lathe is not turn- 
ing. After the filler has become dull, the 
lathe should he started and the filler 
rubbed into the grain. It may be neces- 
sarv to apply more than one coat in order 
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to get a smooth job, and In this case, \ou 
should wait several hours between coats. 
On clone-grained woods, such as walnut 
and mahogany, Rum and birch, paste 
fill-cr is unnecessary. For a 
wax finish, apply a coat oi 
floor wax with a soft cloth 
with the lathe at rest, Al- 
low 10 minutes for drying, 
then Start the lathe and 
polish hy holding a piece of 
soft cloth against the work, 

After allowing an hour nr 
two for drying, (he waxing 
may he repeated un- 
til the desired luster 
is obtained. A French 
polish, which is very 
popular for lathe 
work, is given as 
follows: A fairly 

thin coat of shellac 
is applied on the 
object with a brush, 
slowly revolving the 
work by hand while 
doing so. After the 
shellac has set. sand 
lightly with No. 00 
paper. Make a pad 
of soft-cotcorb cloth, 
preferably cheese- 
cloth, and moisten with a little very thin 
shellacs also put a drop of Ordinary ma- 
chine oil, such as you use for the hear- 
ings of flie lathe, on the pad. Start the 
lathe and bring the pad with a firm but 
light pressure against the work AS it re- 
volves. Renew the shellac and oil on the 
pad from time to time as may be required. 
If the shellac becomes gummy in spots on 
the work St can l>e made to flow out by 
putting ^ little more pressure on file pari 
so that the shellac gets hot. Too much 
oil will make a greasy finish, which will 
soon dull. Needless to say, the tool rest 
should be removed or turned well out of 
the way when polishing, to avoid having 
your fingers painfully burned or pinched. 


Photos tin Bf Made 

guBple PeViLC*S :iE 


Making Fen Drawings from Photos 

Photographic prints can be converted 
into good pen-and-ink drawings with A 
liltle practice. The photo 
should he printed on a dead 
mat -surface paper, of single 
weight ii the finished pic- 
ture is to be mounted. 
Ollier w i se , dou hi e- weigh t 
paper should 3?e used to 
prevent curling, Fasten the 
print to a drawing board, 
and with a fine-pointed pen. 
such as map makers 
use, trace and shade 
tlic picture with wa- 
terproof India ink, 
working Ln the de- 
tails in fine lines to 
make the print look 
as nearly like an 
etching as possible. 
After the ink is dry, 
the picture is 
bleached by using a 
solution of tincture 
of iodine, 1 part, and 
water, 5 parts. Soak 
the print in water 
for several minutes 
and then immerse it 
in the iodine solution for 3 or 4 minutes. 
It will then be stained almost black. 
Rinse it in water and place In an ordinary 
hypo fixing solution for about 5 minutes, 
which causes the stain to disappear, leav- 
ing the inked image on a white back- 
ground, Wash the picture for 15 minutes 
in running water, and dry. A light print 
is easier to ink and less difficult to bleach, 


itilS Pen IlrjtwIiifc.E by a 
Tracir-H and Ukacninir 


Tar Oil Keeps Rats Away 

Tar oil, sprayed into rat hole? and run- 
ways, will keep rodents away. The oil can 
lie thinned with benzine if necessary. This 
is effective as long as the odor lasts. 


2 - 7*7 <j \ 


Rubber Protects Emery Wheets 
Packed Eu Toolkit 

Km all emerv wheels are likely to he 
nicked and broken when packed with 

other tools in a 
kit. Cut oflf a sec- 
tion of old inner 
tube, about 4 in. 
wide, and st retell 
it over the w heel. 
The rubber will 
cover the face and part of the sides, and 
will protect the wheel from damage. 
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StiTrinir Rsd Actmtert by WircitirsLl H«[ps to Driw 
Out H-r*t Frnm Milk 


Windmill Attachment Stirs Milk 
3n Cooling Tank 

Agitating milk to remove the animal 
heat can he done by means of ail easily 
improvised attachment on a windmill. The 
attachment consists merely of a walknig 
beam pivoted to one of the cross mem- 
bers of the windmill frame and bolted 
loosely to the pump plunder at one end 
and to a stirring rod on the other, as 
shown in the illustration. The stirring 
rod consists of two pieces held together 
by means of a thumbscrew, so that the 
lower part can be removed. 


Tent-Door Ties Replaced with Snaps 

Rob hi net doors on umbrella tents are 
usually fastened to the walls with strips 
of tape. By replacing these with snaps, 
such as ore used to fasten side Curtains 
on open cars, the door can be shut more 
snugly, preventing the entry of gnats and 
mosquitoes. 


Wet- String Knot Holds Tight 

Knots lied 
with a wet 
string as shown 
will not come 
loose. It is 
wrapped 
around the 
muuth qf the 
sack twice, 


after which the ends are twisted as indi- 
cated and pulled tight. Knots made in 
this way are so bard to remove that It is 
almost necessary to use a knife to cut 
the string. 


Writing on Celluloid with Acetic Acid 

Draftsmen will find that anhydrous 
acetic acid is a good ink for writing on 
celluloid triangles and other articles of 
thal material. The characters will appear 
dull On the glossy surface, and if color is 
wanted, tint the acid with ink of the de- 
sired color: 


Developer Retarded by Sugar 

Sugar, or molasses, has been found ef- 
fective for slowing down the action of a 
wet-plate developer as it thickens the so- 
lution and retards the precipitation of the 
silver. The mixture is made up from I oz, 
of sugar, or 2 tablespOcmfuls of molasses, 
and Id oz. ui developer. 


How to Conceal Poster Stiektrg 

When using stickers to attach posters 
to walls, etc., a neat jo|> can be done if tire 
stickers are con- 
cealed. A g o o d 
way to do this is 
to apply the slick- 
ers to the hack of 
the poster, along 
the edges, allow- 
ing about half to 
project. It Is then 
an easy matter to 
fold them back, 
moisten the other 
side and press the 
poster against the wall. — James Goodman, 
Stock bridge, hfich. 


Oilcloth Cures Slipping Rugs 

Slipping rugs on polished floors can he 
made safe by sewing a piece of oilcloth, 
slightly smaller than the rug, to the under-, 
side. The finished side should he next to 
the floor to provide the necessary friction. 


CTo cut rlcan threads in aluminum ap- 
ply kerosene while threading. 
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icd with a Powerful 


PART I 



arc shown in Figs. 2 and 4 . The forward 
and aiier keelsons are screwed to Lfie bot- 
tom of the step and stern board r and 
spaced Ss indicated in Fig, 8. Then screw 
Hie after keelson to a frame-support board 
of [ or 2-in, stock, Fig. D, which is used 
as a temporary support while budding 
fhe framework. Mount the support hoard 
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"DOTH in looks and appearance “Aero- 
Boat,' 1 ’ a hydroplane of unusual de- 
sign, li H ts surpassed r±l ‘ expectations. 

Build the pontoons first by cutting out 
the eight frames in Fig. 1, which shows 
half of them. Cut a recess, x /i in. deep, 
at the center for the 2 by keelson. 


and t-in, notches for the chine and deck- 
Hue battens. Use oak or poplar for these 
parts. Three intermediate frames, not 
shown in the drawing, are located be- 
tween frames ft, 7 and B, and arc of the 
same sue but have no uprights. ITetails 
of the step and Sternhoard construction 
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r^il batten s to the frames, and, by E 1 i e 
way, lint- head brass screws arc used 
throughout. Use a 14 -St. hoard o( '/i by 
B-in. red cedar for each side, Ilet'ure 
screwing it on, place the support board 
on a perfectly level Hoot *o (hat the frame 
can be straightened nut level, preventing 
torsional twists, which would seriously 
interfere with the performance of the fin- 
ished craft. Such leveling can he done 
by means of props set Ort the if nor and 
temporarily nailed [O some of llle frames, 
as shown in rig. 10 , three pairs of props 
being sufficient. 

Clamp one side plank in place so that 
a pencil mark can lie made all around the 
outside of the chine and de chime batten, 
after which the plank is ripped about % 
in. on t side of this Line to leave surplus 
Stock for planing. The plank is not cut 
down close to the step or stern boa r< I until 
after it has been screwed on. as a narrow 
margin would cause spill ting when driving 
in 1 he screws. This precau- 
tion is also followed with 
the rest of the planking, 




nn a 2-in. plank for rigidity, nailing the 
laltc-r to suitable legs- A nose block of 
2- in. stock, Fig. 3, is cut out to conform 
to tEae curve of the support board, and tbc 
forward keelson ls screwed onto this block 
and then to the support hoard at 1-ft. 
intervals, The frames are then set in 
place, being sure CO get them at Tight an- 
gles to the keelson when screwing otl the 
cl lines and deck line battens, which is done 
next. 

The after chine should not stop at the 
step but is continued past it and lapped 
into frame 5, as shown in Fig. 5. The 
deckline batten extends from tlm stem - 
board to the nose block, being mitered to 
fit the latter. No. 5 flat-head, brass screws, 
2 in. long, are used to attach the- chines 
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Roforr permanently screwing on the s,ide 
planking, plane down l lie chine and deck- 
lint batten to allow as muck surface as 
possible to touch I he planking. Then coat 
the chine, batten ant! edges of (lie frame, 
similarly made to fit, with I i quit! marine 
glue anti lay ^-ln, cotton tape over the 
chine, stern board and extreme rear end 
of the deckline batten for calking, as these 
parts are to be under wafer most of the 
time. Do not apply the tape to [farts 
all o ve water. Clamp down ibe side plank- 
ing and drive in j4-in, No. 5 screws, Space 
them 3 in. apart along I he dccklmc bat- 
ten at ibe from, and gradually reduce tbe 
spacing to 2 in,, all out 3 ft. all cad of the 
■slertihoard, Along iFtc rear chine ihe 
screws arc staggered and h [ faced 1^4 in. 
apart, continuing this spacing up to frame 
3, where the spacing may be ZYi in. Note 
the spacing of screws along the step and 
stern board ns shown in Fig. fi r 

After screwing the sides on permanent- 
h% remove the props and also the keelson 
from the support board. Turn the frame 
upside down Ort two level sawhorses, as 
in Fig. !6„ and run two battens lengthwise 
over ihe bottom, where the edges of Ihe 
hot l on i planking are to butt together, re- 


cessing the battens to come flush with the 
frames, Plane the edge* of the keelson 
down flush, making it slightly Y-shaped. 
Keelson and battens are then screwed to 
the frames with l>4-hi, No. 5 screws. On 
one side of the keelson cut a V -shaped 
notch, or limber hole, so each frame as 
shown at frame 7, Fig. I, belt not in the 
step and stern board. Do not omit this 
for any reason, ns these holes permit water 
Id run toward the rear where it can be 
sponged out [li rough small openings pro- 
vided for the purpose. Plane down the 
bottom edge of tlie chine and side plank- 
ing. and apply glue and cotton tape as be- 
fore, after which the bottom planking is 
screwed on, using No. 5 screws. 

Space them 2 in. apart along the keelson, 
battens and frames, l in. at the step and 
similarly fit tEie stern board, but running 
two rows in tlie latter. 

A heavy coat of shellac or paint on the 
inside of tlie bottom and sides is necessary 
to prevent absorption of water so that 
ihe boat will remain ligbi. The deck 
beams, shown its Fig. 7, are cut out of oak 
or poplar, and bolted jo the uprights of 
ilie fra m e, From frames 3 to & the beams 
are Lhe same sise, A j4-in. strip is sunk 
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into (lie Snsidc of the frame uprights di- 
rectly under the ben. ms to support tli cm, 
after which the latter are bolted in place. 
To distribute the weight of the super- 
structure., added later, set 1-in. supports 
on edge between the frames and the 
beams, as shown in Figs. 11, 12, 13 and 
15, Two of tli esc supports are required, 
one between frames 4 and b and the sec- 
ond between frame* 7 and 8, A curved 
cut-out at the top of the former, Fig, 
14, facilitates sponging out water. Should 
these supports be omitted, tile deck 
would probably crush in when the craft 
is used iti rough water. Deck string' 
ers of 1-in. square OEik or poplar are sunk 
into the beams ami sternhnard, and arc 
mitered to* the deckline battens at the 
front, as indicated in Fig. 11 , This detail 
shows the construction of the entire frame 
without the side and bottom planking 
and 1 he planking battens. The deck string- 
ers ate bolted to the beams as in Fig. 13, 
after which the catwalk, of J'j-in. cedar, 
is screwed on in the same way as the 
planking, The lids on the openings used to 


sponge nut water are held down tightly 
with a length of spring steel. Such open- 
ings arc provided between frames 5 and 
6, and between frame & and the stern- 
board. The latter section is decked over 
solid with j4-in. cedar, while the rest of 
the deck is covered with canvas, J^-in. 
battens being provided to support the 
canvas, The canvas is tacked along the 
top edge of the sides with copper tacks, 
and molding is screwed over the ragged 
edge. It is, however, best not to apply 
the canvas covering until the superstruc- 
ture has been completed. 

When both pontoons are finished, a 
couple of &-it. sawhorses arc made, and 
boards cut to fit the underside of the pon- 
toons are attached to tlie horses as shown 
in Fig- 22. Be sure that these supports 
are attached solidly, and that they hold 
the pontoons level and perfectly parallel 
to each other. The success of the finished 
boat depends greatly on the accuracy ob- 
served here. The three A -shaped trusses 
or supports for the superstructure are 
made of 1 by 3-in, oak or poplar, as shown 
in Fig. 17. Fig. 18 gives their relative pO' 
sition with respect to the frames uf the 
pontoons. Truss 2 comes directly over 
frame 5, as shown in Fig. 19. Wedges 
under this truss provide additional rigid' 
itv. and ^-in. bolts hold the truss, wedge 
and beam together, white smaller bolts 
are run through the catwalk and the deck 
stringers. The other trusses are similarly 
bolted to the catwalk and deck stringers 
Emt as they are shorter than truss 2, nu 
wedges are used. The motor-mount as- 
sembly is also securely bolted together. 

Note the sheet-metal firt in big, 30. which 
h attached to the center of each pontoon 
at the position indicated in Fig. 18. Truss 
3 carries the motor mount. and its con- 
struct ton is shown in Fig. 24. The iPGtor- 
support board is carried on the stringers* 
the central one being reinforced by diag- 
onal braces and mortised into the motor- 
support board. An oak tlirnst shoulder 
runs from the tower edge of the latter 
to the trims, anti an extra plate, with its 
grain running vertically, is screwed to 
the motor-support board to give additional 
strength. 

The construction of the superstructure 
or fuselage will be described in the August 
isstte. 
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HERE IS A SAFE KIT TO CARRY YOUR MODEL PL A HE 


Why Mot Mifei a LljjMwjLfljH TflfVthBliE Kit to Hold Youir ModeE Airplanes co Protect Them (roiYi Poutble 
DjjRagu WliJl-r in TYja’ith? KeejHit^ 1T1* Plane ait Ftri'-ett Trim la E-ascnti-il to Win That Race 


For model-airplane meets and tourna- 
ments, where you wish to get (he most 
out of your plane, a traveling kit is about 
the onlv method of avoiding damage to it. 
Ply wood, about $4 in. thick, i> the best 
material to use, as- it is Light and Strong. 
The sides are screwed and glued to tri- 
angular comer cleats.. Blocks and brack- 
ets are screwed to the sides and E>ack to 
support fusclngCp l nil assembly and props, 
and suitable pieces are fastened to the 
drop front to carry the wings. Two in- 
clined pegs are provided on the hack to 
carry skeins of rubber, and boxes accom- 
modate small parts, sucli as ambroid, wing 
dope and tools. Iixtra pieces of balsa and 
sheets of rice paper for rejiairs are fas- 
tened to the bottom with rubber bands. 
In case tlic kit ls intended for shipment 
by express, lids must he provided for the 
tools and boxes, and the contents should 
he packed in excelsior or cotton so that 
they will not shake about in transit. 
Hasps are provided for padlocking the 
drop front. If cutting the plywood by 
li and, a fairly fine -toothed saw' should be 
used, to prevent splitting the thin layers, 
and the edges are best finished with coarse 
sandpaper held on a fiat block. Metal- 
bound corners wilt improve the appear- 


ance and increase the s( length of the hnx. 
They can easily be cut to shape with tin 
shears from sheet brass and bent to shape. 
Do not use too thin metal, as the edges 
may bend out and will then catch on 
clot fling. A brass handle can he pur- 

chased ac almost any hardware Store, Do 
not fasten it directly to the tup piece of 
plywood, but first attach a long cleat to 
reinforce the thin top. The four bottom 
corners can be fitted with small metal 
furniture rests. An attractive finish for 
the outside is walnut or mahogany oil 
stain, which should be applied before the 
brass fittings are attached. Rul> the sur- 
plus stain off with a dry cloth after it. has 
had time to soak into the grain well. A 
chtncse red cm the inside makes a striking 
effect and sets off the contents in strong 
relief. A nameplate Is easily painted on, 
if desired. This handy kit involves very- 
little work and almost anyone can make 
it — certainly the hoy who is clever enough 
to build a piano that will fly. 


(([Before putting the razor away draw 
the blade across the hair several times ; 
the oil in tfie hair leaves a film on the 
razor that suffices to prevent the blade 
from rusting. 
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Kt« fhoit Paper Enabler. Ordinary Snarshcn ta 
Ass-i'vv Color Whrn tlSumin*trd from P<W 


Transparent Photos Are Illuminated 
with Small Lamp and Reflector 

-^Transparent photographic paper, prinL- 
ciMul Umh sides, the front side intended 


for use in reflected light usd the hack for 
use with illumination from behind, opens 
a new method of photo display in I lie 
home. When the print is field so that 
light passes through it from the rear r a 
picture of surprising brilliancy is seen. 
Additional beauty can he obtained hy col- 
oring the hack with pure concentrated 
aniline dyes or oil colors thinned very 
slightly applying the colors much more 
heavily than ordinarily. Coloring should 
be done with the picture resting against 
a window or otherwise arranged so that 
light passes through it. When the print is 
completed, inclose it between two pieces 
of glass anti mount it in a frame of tlie 
type shown in the plinro, a narrow border 
of opaque paper, about ]4 ill. wide, also 
being placed between the glasses, The 
border is primarily used for the purpose 
of concealing small nails which hold Lhc 
glass in place, and also to prevent light 
from getting through at the edges. The 
reflector can be made from sheet alu- 
minum. It is bent to a concave shape with 
a maximum distance of 2 f /i in. between 
the glass and the reflector. The sides are 
flattened SO that they can be tacked or 
screwed to the hack of the picture frame, 
and the open top must he closed to pre- 
vent light from escaping. The bottom end 


may 1m left open for ventilation. Inside 
of the re Hector a small miniature socket 
ami lamp are installed, the socket being 
held in position by means of a bracket at- 
tached to the reflector. A suitable length 
of Inmpcnrd ls provided to reach to the 
nearest wall outlet. Now, when you wish 
to attract the attention of visitors to this 
photo, merely turn on the light. What 
lias been a colorless, conventional photo 
a moment before sudden Ey assumes natu- 
ral hues and becomes a scene of lifelike 
beauty. 


How to Clean a Clock 

The works of a clock can he cleaned at 
home with caustic soda, ben line and warm 
water. Allow the clock to run down so 
that the springs will he open as far as 
possible. Take the works out of the case 
and remove the dial and hands. Run hot 
water over the works, moving them 
around so that the water readies all 
parts, and rinse in a solution of caustic 
soda, 1 I able spoonful to l qt, of hot water. 
Then rinse the works in benzine and again 
run hot water over them, after which the 
water is shaken off and the works rinsed 
in denatured alcohol, and allowed to re- 
main in the a I coll o! for about five minutes. 
Remove the works and set in a warm 
place to dry, covering them to keep out 
the dust. Replace the hands and dial and 
fasten in the case. 


Large Reel Dries Fiahline Quickly 


Fishing lines can be dried quickly after 
use by winding them On a large reel. It 
consists of a wooden block that server as 
the base, a small upright and the reel 



TihLA KiiL Dte-p* 
Y-rur Fich-int Line 
Quickly ina Will 
Make It Last 
Longer 
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jumper, which is made up of two pairs of 
Crosspieces spaced apart with nails as in- 
dicated, A small crank is attaches) Lo the 
reel to turn it in, winding 1 up the line di- 
rectly from the casting reel on the pole.— 
Arthur Sharpe, WE] liman tic Conn, 


Low Spots in Eave Gutters Filled 
with Roofing Pitch 

Low places in e«ve gutters can be filled 
by pouring melted roofing pitch LulO the 
eaves until it Starts to run into the con- 
ductor pipe. I 1 lie pitch, when hard, forms 
a gradual slope for the water to flow to- 
ward the spout. This prevents the water 
from accumulating in the low spot,* where 
ii provides a breeding place for nuis- 
<juit(jes ? and may cause the gutter to rust 
1 h ro Lt J?h- — Nathan R. Baker, Westport, 
Indiana. 




Nail on Floor Keeps Chairs 
from Marring Wall 

Cliair marks on walls, which ruin the 
wallpaper, can he effectively prevented 
by nailing a small strip of wood to the 

floor, parallel 
to the wall and 
at a sufficient 
distance from 
it to keep the 
wall safe. A 
strip of hard- 
wood, matching 
the floor, will be 
found E)est for this 
purpose as soft 
wood will break 
Loo easily. The 
strip is scarcely 
noticeable. 



Enamel Mends Cracks in Fish Bowl 

A crack in 1 be bottom of a fish howl, 
which allows the water to seep through, 
can he mended by applying two coats of 
enamel paint over the crack inside and 
outside of the bowl. The first coat should 
be thoroughly dry before the second is 
applied. The sand ant! other decorations 
usually kepi in the bottom will cover the 
enamel so that it will he unnoticcable. — 
Truman R- Hart, Ashtabula, Ohio. 


I 



Efttivliv* Hettead of Duarinc Plants IJwd on, she 
Punluc Ul'JvCI lLly H ijr".ii;uLl u. i .=■ 1 Fjiraii 


Plant Custer Used in Wind 

Putting plants to kilt insects is a diffi- 
cult job when lire wind blows. Take a 
5- gal. can and punch holes in the bottom. 
Fasten four pieces of wood for legs, al 
lowing two of them to jjroject above the 
top OF the can tn support a handle, ns 
shown. A canvas skirt, extending to the 
ground, is fastened around the bottom of 
the can to prevent the dust from escap- 
ing. By having three or tour of these 
dusters, much time will be saved. 


Neat Guards for Small Bench Belts 


Guards to pre- 
vent tools and 
material from get- 
ting in contact 
with small belts 
running through 
bench tops. Can He 
made from brass 
closet-rod hrack- 
el s, obtainable at 
any I O-ce n t or 
hard wa re store. 
Place the brackets 



around the belt amt 


screw them down with the open side to- 
ward the back of the bench. 
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AN ELECTRIC BANJO CLOCK OF MODERNISTIC DESIGN 



cy Jin- 
til the 


Black walnut And light birch or 
finished in natural color, 
a conlrasf that £5 highly 
effective for tli i-i hail jo clock, 
which houses in electrically driv- 
en rnu-HTi'iL-nt . 1 - 1 1 1 1 1 ■ 1 - ;l c I i ;l I iilimU 

in. in diameter, To nutW the 
dfical part, ri [S' some ,)^-in. strips 
two kinds of stock mentioned, and out 
off six ft- in. lengths of each, The width 
of tiie strips depends on the size of the 
clock face, and allowance must be made 
lor recessing the face, a* indicated in Pig. 
1. A circle of the same diameter as then lit- 
■dde of the clock face is scribed on a piece 
of paper, A second circle, with a radius ^ 
in. larger than the first, is then scribed 
concentrically and 12 radial lines are 
drawn through both circles from the cen- 
ter. dividing; them into 12 equal segments, 
which represent the width of the finished 
strips. When ripped, they should, of 
course, he slightly larger, and the edges 
are then beveled on a jointer or with a 
hand plane. Assemble temporarily., hold- 
ing the strips together with rubber hands 
as in Fig. 2, alter which glue is applied 
to adjoining edges and the assembly 
damped with loops of rope twisted tight. 
Be sure that the end of the cylinder is 
true so ill at it can be properly mounted 
for turning a* ip "Fig, 3. A wooden disk is 
screwed to this end, the disk being in 
turn fastened to the lathe faceplate, while 


a small block, glued across the 
other end. forms a support for 
the tail stock center. After turn- 
ing to shape, cut off the section 
to house ilie clock, which should 
be about 4 in, long. Building the 
rest of the clock is a comparatively .simple 
matter by following }4ie constructional 
detail i and Sizes given in Fig. I. The edges 
of the rectangular portion are mitered, 
while (hose of the intermediate part ate 
rabbeted. Supporting strips, glued in 
the corners as- in cEi cater! in Fig. 5, add 
strength. Decorative effect ts obtained by 
gluing small blocks and strips of con- 
trasting wood to the tog. front and bot- 
tom, as shown in Fig. 4. Alter the move- 
111 ent lias been installed, screw a strip 
of sheet metal across the back to hold it 
in place securely, unless the metal back 
of the original clock can he used for this 
purpose. If possible, have an electric out- 
let installed directly behind I be box por- 
tion of the ‘block to conceal the cord and 
plug. 


Glue Solution Cleans Woodwork 

Enameled woodwork can be easily 
cleaned with a glue solution. Thorough- 
ly mis: 3 tablespoonfuls of powdered glue 
in 10 qt. of warm water. Rubbing the 
wood with (his solu i ion will remove dirt 
quickly. — Lola E. Litton, Lincoln. Nebr, 
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Making Cordage for Mode! Ships 

Cordage of exactly the right size for 
rigging on modet skips, is not always avail- 
able, but can readily he made in the fol- 
lowing manner: fret some thread heavy 

enough to represent the individual strands 
oF the rope to be made. Double it several 
times, keeping the total EengEb greater 
than needed for the finished rope, then 
tie a knot at each end to hold the strands 
together, arid apply beeswax. Now insert 
a coarse crocheting hook in the chuck of 
a small hand drill and catch the hook 
through the loops at one end- Similarly 
loop the opposite end of the strand over 
a small hook or nai! driven into the wall. 
Turn the drill so iha( the threads will be 
twisted to form a rope oF the desired 
diameter. Grasp both ends of the rope 
while thus twisted and quickly pass it 
through a gas or candle flame, thereby 
melting the wax, which permeates the 
threads and cements them together. 


Stops for Windshield 

On many model -A Ford cars of the 
open type, LEie windshield has a tendency 
to blow open, especially when driving 

fast, letting rain 
get past the 
ru hher west h e r - 
strips. Sheet- met- 
al stops attached 
to the dash and 
l»ca ring against 
the windshield 
frame, as shown, 
will prevent this 
trouble. The stops 
are held to the 
small panel just 
below the wind- 
shield with machine screws run into the 
tapped hoEes already there, til e upper 
screws on both sides being first removed, 
because they are too short to hold the 
stops. The kind used to hold the pan to the 
frame, ahead OF the radiator, are the right 
&iie for this purpose. 

dA large blueprint No, 5X-F, covering 
the poutoou and truss construction of 
"Aero- Boat " can he obtained for 2 $ 
cents t material list will be sent to anyone 
upon request. 



Improving Red Htlite Pushed Aljug SinfiLe- Handed, 
Unwinds Barb-Wire Pvncinf 


Barb-Wire Fencing Unrolled 
in Wheelbarrow Fashion 

By providing a pair of handles, properly 
spaced and fitted with two crosspieces for 
rigidity, as .shown, and slipping an iron rod 
through two holes at the lower end and 
through the rull of barb-wire fencing, tills 
readily can he unwound ill wheelbarrow 
Fashion. To prevent tEie rod from slipping 
out, it should fit rather tight in the han- 
dle?, or, if desired, it may he threaded for 
a washer and nut. — -Ralph Hauenkratt, 
Johnstown, N. Y. 


Adhesive Tape for Price Tags 
on Glass and Pottery 

Price tags that Stick can he made by 
c Lit ting adhesive plaster into small squares. 
The fabric side of the tape provides a 
writing surface for ink or pencil which 
will not be deleted by frequent handling. 
— James C, Ramsey. Ruidoso, N. Mcx, 


Soldering Paste Kept in Spool 

Soldering flux, in 
pasle form, can be kepi 
in the cenier of a spool 
on which the wire sol- 
der is wound. Tigjltly 
close one end of the 
spool with EL wooden 
plug, ant! insert a small 
cork at the other. Time 
and space are saved with 
tills arrangement. 
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Trough with Wooden Grate Saves 
Poultry Feed 



Tbii Waa<i*n Gvat'JE for CdvirlhB Wnt*r *nc3 Kuixl 
Trnuehi Ktcfi* die Piaiuiiy Out 


To keep poultry out of water and feed 
troughs, She illustrated guard will he 
found effective. Make two grates, IS in. 
high and lung enough to fir between the 
ends of the trough. Nail ifie guiles to 
triangular entlpieces and place the guard 
over the (rough. If desired, a handle may 
be added. 


Ferrotype Plates Redressed Quickly 
with Bottled Solution 

Both professional and amateur photog- 
raphers using ferrotype plates will find 
that the time required in resurfacing them 
can be greatly reduced by keeping the 
dressing solution in a bottle and melting 
it when needed. It consists of benzine 
and beeswax, or gasoline and paraffin. 
The usual process of dissolving these sub- 
stances is very slow. When kept in a 
bottle, however, the latter can be placed 
in a can of hot water and the contents 
will he melted and ready for use in about 
one minute. The preparation will spread 
more quickly than when it is used cold. 


How Asbestos Can Be Strengthened 
with Water Glass 

Asbestos can be made: more durable for 
holding resistance wire by -soaking it with 
a solution of sodium silicate anil water, 
mixed in equal proportions, and letting it 
dry thoroughly before using, Other ad- 


vantages of this treatment arc that the 
board will be easier to drill and saw, while 
untreated asbestos has a tendency to tear. 
As water glass is often used as a fireproof- 
ing solution, it is evident that it will not 
affect (lie fare-resisting qualities of the 
asbestos. Also, an asbestos board can be 
built up from a number of thin sheets in- 
dividually soaked in the solution, clamped 
tight between two pieces of wood in a 
vise. — Louis Pal m beck , Jr„ Moline, HE. 


Tinfoil an Lamp Serves as Shade 

A reflector for an ordinary Lamp can be 
made with a piece of tinfoil wrapped snug- 
ly around the upper portion, where it will 
remain attached without tiiy use of glue 
or cement. The same idea can also he 
followed in indirect lighting effects where 
lamps are used in an inverted position on 
fixtures. 


Sun Canopy for Outdoor Workbench 

For those who desire to work outdoors, 
it is a good idea to provide a bench can- 
opy as shown in lEie illustration. Vertical 
supports of 1 by 4-in. stock are nailed to 
the legs of the bench and two horizontal 
crosspieces are attached to the supports 
about 4 ft. above the bench top and 
should extend about 3 ft, beyond the front 
edge, Other framing pieces can then he 
added, including one across the back to 
serve as a ion] holder. Canvas is stretched 
and tacked on over (be top, sides and 
back, Besides forming a sun shade, this 
canopy will also protect you in the rain. 



Canvas Cover on Worlibrn :h Tor U*t Qutdnc-TX Prcfterti 
Lbi WwfcM Fr$m Sun. *rUl Rain. 
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Varicolored Designs Ott Woodwork 
Easily Obtained 

To obtain a varicolored finish on 
woodwork, remove the old finish and 
thoroughly dean the surface. With a 
spray, apply several coats of different -col- 
ored quick -drying enamels, allowing each 
coat to dry before applying the next. After 
the enamel has dried thoroughly, rub the 
.surface with a piece of fine sandpaper 
until the desired color appeal's. — Ray- 
mond Go forth, Dallas, Tex, 


Typewriter Silenced with Sponge Rubber 

Noise caused by operating a typewriter 
on a desk, can be greatly reduced by 
placing pieces of sponge rubber under (lie 
feet- Similarly, a sponge-rubber pad wilt 
prevent the typewriter from “creeping 1 ' on 
a tabic surface. 


Upsetting of Lantern Prevented 
with Concrete Base 

Lanterns that arc used on construction 
jobs are not likely to be upset or stolen 
if provided with a cotter cl e base. Make a 
sheet-metal form, 12 tu 14 in. in diameter 

and <i in. wide- Set 
the lantern hi the 
form so dial the 
filling hole w i 1 1 
not be covered by 
the concrete, 
which is then 
p-nu red In . T h c 
form should b c 
leFt on as it pro- 
vides strength. — 
H nwarrl Fowler, 
Rogers, Ark, 


Shellac Aids in Calcimining 

When putting calcimine on ceilings 
tEiat have become blackened with smoke 
and grease, first wash the ceiling with a 
strong solution of sal soda and water. 
After Et has dried, apply a thin coat of 
shellac- Be sure the ceiling is free from 
scot and grease before applying the shel- 
lac, or the spots will show through the 
calcimine which is put On as soon as the 
shellac has dried. — E, W. Foplawskl, Dc- 
pew, K. Y. 



Where You Hare Leal or Eiolien a Mirtltti*' Trap, Try 
T]iu Improvised Oi'.l: Car Rh-jLli 


Fruit jar Catches Minnows 

A n eill c rgen c>- mi n now trap can be 
made from >3- gal. fruit jar or other sini’ 
ilar glass container, and a piece of cellu- 
loid, about 3 by 10 in. in siac. Rot! the 
celluloid into a funnel shape, so that the 
wide end fits snugly in the mouth of the 
jar, prick holes through the overlapping 
edges and lace them togelher with twine. 
Now insert the funnel with the wide end. 
in the mouth of the jar as illustrated, nod 
tic it securely in plaCO f holeS being punched 
along the edge and twine used tor tying. 


An Inner-Tube Support on Block 
for Splitting Firewood 

This holder helps to overcome the dan- 
ger of splitting firewood having uneven 
cuds. Nail a small hoard o£ sufficient 
height to one 
end of the 
splitting 
block. Then 
stretch a piece 
of inner tube 
from the top 
and nail it 
down. The 
rubber holds 
the wood up- 
right. 
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rrfnli^R Frame. AMtched to Ua/hfCMjm 
Window, Unit «.h L)iyfciglk[ to iix,iC:;e Prims 

Photo-Printing Frame on Window 
Usce Natural Light 

Tn localities where electric light i>- uol 
available or a constant, uninterrupted 
supply cannot he depended upon, a day- 
light printing frame, attached to the dark- 
room window; will be found entirely prac- 
tical. Make a frame to fit smugly over 
the window and cover it with heavy fiher- 
board to ex elude all light. Cut out a 
portion in the center and fasten a pair of 
slides to hold a small door, which covers 
the cut-out, the door being raised and 
lowered by means of a cord run over two 
small pulleys at the top of the frame. Build 
I he printing liox directly m front of the 
opening, screwing it to the slide* and al- 
lowing sufficient space for the sliding 
door. Fit a piece of plate glass in the top 
and a hinged cover over it, With lids ar- 
rangement, the sliding door can he pulled 
up to admit Sight for expod ng a print, 
without getting it in the darkroom. If 
desired, a small opening, fitted with a 
piece of ruby glass or fabric, can be pro- 
vided above the open position of the slid- 
ing door to admit red light. 

HA little soap added to gasoline for clean- 
ing satin garments increases their luster, 


mechanics 

Acid Spray from Bottles Confined 
with Wet Cloth 

A wet doth held over tire stopper and 
around the neck of a bollle containing 
add will prevent it from spraying out 
when opened in a high temperature, due 
to pressure developed insirle the bottle 
■when hot. This is especially true with 
nitric acid. It is advisable for those han- 
dling acid to have a pan of clean wafer and 
soda at hand, as soda neutralizes the acid 
and arrest's its act Eon. 


Battling of Window Is Prevented 
by Rubber-Covered Wedge 

Rattling windows can be cured by slip- 
ping a rubber -covered wedge between the 
window and the casing. A section of an 
old inner tube rs cut equal to the width of 
the wedge anti stretched over si length- 
wise. The wedge can also he used to hold 
doors open. 

Sweating of Pipes Cured with Cork 

On bo! days, cold pipes arc often cov- 
ered with drops of wafer, due to the hu- 
midity of she air which condenses on the 
surface. By coating the pipes with roofing 
paint and applying ground cork while flic 
paint is still, tacky, a covering is provided 
itiaj will effectively prevent the pipes from 
sweating. 

Sidewalk Protected from Tree Roots 
by Iron Grating 

To avoid a broken sidewalk due to 
growing free roots, one home owner 
found an iron grating successful. It 3s 
installed so that one can readily remove 
it to c ul off portions of the roots as these 
grow and raise the grating. 



IrsiallaoQn of Remrjua'blF Oran OTAiing. UreveiLt* Tret 
Esara Enj'.ifirfl Sidewalk 
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FEUDAL CASTLE HOLDS AM ARMY OF LEAD SOLDIERS 



feudal castle, i hi s ion helps to solve the 
housing problem of lead soldiers. There 
i.s real water in the moat and ilie draw- 
bridge cart be pulled up. The use of a 
lightweight wal liman I , about "■']<: in, [luck, 
simplifies construction. Start with malt- 
ing the base, as shown in Fig. 4. Cleats 
are nailed in the corners and two cross- 
braces installed for reinforcement. Por- 
tions of the hitler slutuld he cut away to 
accommodate tire tin moat. Wall board i* 
used for the lloor and walls. The battle- 
ments shown] in the right-hand circular 
insert are made up of Individual blocks,. 
Yi in. square and [sailed tn a molding 
strip, with a guard walk running along 
ilir- inside. Before' putting on Lhe battle- 
ments, nil towers, which arc turned In i.Fic 
lathe, should be set. The diameters are 
given in the perspective view. The corner 
lowers straddle the walls and must be 
slot led to fit over l he™. In slotting, find 
drill Tin-in. holes at right angles and saw 
toward | hcm, After they are placed on the 
witl I, putty up the visible portions of the 
slots. Dummy windows arc simply re- 
cedes chiseled about j4 in. deep. For 
the frame of the gate at the drawbridge, 
use pieces ^ En. square, slotting each to 
receive a pulley, 1 In. in diameter, for car- 


bridge o t" ■kj-in, stock, swung on an axle 
through the door frame, and round the 
edges to clear the lloor. Holes in the lloor 
allow the lead weights to go all the way 
clown when closing die bridge, i "he moat 
is cut from a single piece of tin. Faint if 
brown inside to prevent rust and to re- 
semble a mud bottom. Fig. 3 shows de- 
tails of Lhe donjon. TF>e end wall and 
ends of the roof are of V; -in. wood, while 
the rest Is wall hoard, Sei the lowers be- 
fore pulling on the roof and cut the tatter 
to (it around them. Stables and store- 
house arc made in the same way. The 
stairway is built up of J^-itu blocks* I in. 
wide, the lowest 9 in. long, and the re- 
main Eng blocks each kt in. shorter than 
its neighbor below. Bright red roofs con- 
trast nicely with i he stone walls* and ma- 
sonry can he imitated by giving the walls 
a gray ground coat and, when dry, paint- 
ing in tbe stones with a brownish-gray, 
Deep blue or ultramarine in the windows 
gives the effect of deep shadows. The 
base is covered with green plastic paint, 
mottled to resemble sod. 


rimped caps driven at rim bottom 
cornets of a tool chest or Other heavy box 
will allow it to slide more easily, 
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Twisting Flat Iron Uniformly 
in Piece of Tubing 


To avoid u tides! red bends in a piece of 
flat iron white twisting it, slip the work 
into a length of pipe of slightly larger sij:e. 
One end of the iron is It eld in a vise and 
the other end is gripped with a large 
monkey wrench, which is used lo do the 
twisting-. Bending 1 the iron inside of the 
pipe in practically impossible with this 
arrangement, although it may wedge 
against the side, but can then be readily 
removed by tapping the piece out with a 
hammer— E, F. Man they, FertPviilti, Mich. 


Preventing Perspiration Stains 
on Hat Band 

To prevent perspiration from staining 
the hand on a hat, insert n strip of heavy 
waxed paper, about 2]A in. wide, between 
the sweat band and the inside of the hat. 
The paper should be renewed frequently 
In warm weather „ — J. Ji. McQuaid, Cin- 
cinnati, Ohio. 


Loose-Fitting Flashlight Bulba 
Cured with Tinfoil 

In case the socket of your flashlight is 
too large to hold the bulb snugly, wrap 
the stem of the latter with a piece oF tin- 
foil, pressing it on lightly. When re- 
placed, the bulb will not slip out or cause 
a short circuit, — P. B. Bacheller, Mt. Ver- 
non, Me. 


MECHANICS 

Grass Clippings Hold Moisture 
in Garden Soil 

After mowing your lawn, spread the 
grass clippings between the rows of veg- 
etables or flowers in the garden. This 
makes a ^carpet' 1 ' to walk on when the 
ground is muddy anti also helps to hold 
the moisture in the ground during dry 
weather. 


Goggles Can Be Made Shatter-Proof 
with Transparent Lacquer 

Goggles used for driving, or for indoor 
work where tEie eyes must be prutectetl 
from flying particles, cun be made shat- 
ter-proof by applying a thin coating of 
transparent lacquer to the inside of she 
glass. Waterproof liquid fingernail pol- 
ish can be used for the same purpose. 


An Acid-Proof Tanlt Lining 

A paint, which is impervious to most 
acids anti will he found excellent for use 
in coating the inside of tanks, can be made 
as follows: Mix 75 parts of pitch by 
weight with 9 parts of plaster of paris, 
3 parts of Ocher, IS parts of beeswax and 
3 parts of litharge. 


Watch Stands for Bedridden People 

While in bed E it a hospital I could not 
see a watch lying on a table, so I devised 
the illustrated methods of holding it. The 
simplest of these is to set the cover of a 
small paper box m a vertical position on 
one end, hanging the watch inside by 
means of a string slipped through two 
holes punched in the lid. Another stand 
can be -quickly improvised from a length. 



Tlia« 5 imp He 3: in :1 s Hade of taper 4 nd Wire to Hold 

Rititfi fc± r Wi !■_ Il-lzh 
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Ol" can] beard folded to a triangular form 
with the overlapping finds pinned or 
glllttl together. A small wire through tin: 
Cardboard forms .1 hook on which the 
watch is, hung, A 12- in. length of wire 
can readily be bent to form the holder 
shown in the upper right-hand detail.— ■ 
Fred C, Koch, Minneapolis,, Minn, 


Sprinkler Holes Opened with Small Drill 

In localities where the water supply has 
a high content of minerals, the holes in 
the sprinkler head of shower baths often 
become clogged. By using a drill of the 
proper size, the holes can easily be reamed 
out. This method can also he used lo 
correct the direction of the individual 
streams. 


Ironing Board Held to Wall 

with. U-Shnped Clip 

A length of J^-tn. iron rod nr even 
heavy wire, bent to form a IJ -shaped clip 

And fastened 
to the wall with 
a couple of 
screw eyes as 
s h own, will 
hold the iron- 
ing hoard from 
falling over as 
indicated in 
the sketch, 
W h en the 
board is need- 
ed, the clip is 
5 i m ply s w u n g 
back. — Pa li 1 
Kavis, Catrldfio, 
Mew' jersey, 


Tightening FinLlng-Rod Ferrules 

When brass ferrules on steel fishing 
rods come loose, they can be repaired by 
“sweating' them on -with solder. Thor- 
oughly clean the part of the rod that fits 
into the ferrule and COAl it with solder, 
using muriatic acid, cut with zinc, as a 
flux. H fiat the ferrule to fl dull red and 
push it over the soldered portion of (he 
rod. immediately immersing the rod into 
cold water. This causes the female to 
contract and form a sung and permanent 
joint. 



A Wooden Footrest for the Pump 



A wooden 
footrest for 
the tire pump 
will often be 
f a u n d con- 
venient. Ti 
consists- Ot a 
piece of 2 by 
4- ip, w 0 0 d 
having a hole 
d r i 1 l fi d 
through the 
center t 0 frl 
0 v er ll 1 e pum p 
cylinder and 
hose, a n d a 
recess chts- 

rtirjwfl n ■■ f +n 

receive the regular pump footrest. — Erich 
Dallnier, S. Ozone Park, N. Y. 


hJcwty Planted Trees Thrive 
on Oat Sprouts 

An orchardist who has been successful 
in getting newly planted trees to grow, 
uses sprouted oats, which makes a food 
the roots can easily absorb, When plant- 
ing the tree, throw a [[uanlitv of oats 
around the roots, Pour water on both 
and fill the hole with rich soil, in a few 
days the oats will sprout, Imt the sprouts 
will soon decay, forming fertilizer. 


Siphon- Proof Filler Spout 
Saves Your ■Gas 

Siphoning gasoline from fuel tanks on 
outboard motors can be quickly stopped 
by titling a guard in the spout that pre- 
vents the hose from entering hut does not 
obstruct the flow of gasoline, when Hilling 
it. LJrilE two pairs of holes through the 
spoilt where it narrows clown, to receive 
two lengths of wire so that they will cross 
each other at right angles. File otT the 
projecting ends of the 
wires flush with the 
spout and apply solder 
to avoid leakage of 
gasoline a l these points. 

Anyone attempting to 
run a hose into the spout will find an ef- 
fective obstruction. — j. N, Stoody, Keno- 
sha, Wis, 
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Draftsman's Tabic Has False Edge 
for Handling Long Drawings 

By attaching an extension edge tu the 
draftsman 1 ? table with blocks at the cor- 
ners, drawings oF any length tan be made 
without inconvenience in using the T- 
sf|tiare, as it slides against the False edge. 
Of course, the edge must be planed per- 
fectly straight. A 2-in. piece of hardwood 
is mast satisfactory for this purpose. 


Water- Soaked Gaskets Do Not Leak 

Engine-head gaskets can be kept tight 
by soaking them in water before installing 
them. The additional use of grease or ga?= 
ket compound is not necessary, as the 
Filler in the gasket shrinks when soaked 
and expands when dry. 


Lathe- Chuck Wrench Kept Handy 

Much time in looking for the lathe- 
chuck wrench can he saved by using the 
illustrated holder. Bend a piece of flat 

steel to form an off- 
set, and drill a hole 
at each end, one for 
bolting it to the 
frame in the posi- 
tion indicated, and t 
the other to ac- 
commodate the 
wrench directly 
Over the square 
holes in (be chuck, A coil spring keeps 
the wrench out of the way when not in 
use. — Clsas. Waller, Louisville, Ky r 


Asbestos Retains Heat in Small 
Soldered Part? 

Small objects to be soldered must often 
he held ill a metal damp or in a vise, but 
these larger pieces of metal conduct the 
beat frcun the work so rapidly that it be- 
comes comparatively cool, winch results 
in a poor soldered job of rough appear- 
ance. The trouble can he avoided by 
placing smalt pieces of sheet asbestos be- 
tween the work and the clamp, 


Making Hollow Plaster Forms 

When hollow plaster or concrete forms 
arc desired, it is a comparatively easy 
mailer to Illake them by pouring the ma- 
terial around a core molded from paraf- 
fin. As soon as the plaster 1ms set* a 
small Piole should be drilled at some In- 
conspicuous point so that the paraffin 
will run out when heated. r 

Wire Control for Overhead Stop Cocks 

Opening and closing of stop cocks, ton 
Eiigh to Eie reached without a ladder, can 
be simplified in the following manner: 
Drill a bole 
in the center 
of the handle 
for a piece of 

iron rod, 
which is driv- 
en in anti bent 
at right an- 
gles. File a 
groove at 
eacFl end to 
hold a length 
of wire, tied 
on securely. The wires arc then brought 
over the pipe and allowed lo hang down 
on tile Other side. The cuck then can be 
Opened or closed by pulling the wires. 


Burning on Storage-Battery Straps 

Sometimes, when burning on storage- 
battery straps, the lead lias a tendency tn 
form a molten ball instead of flowing to- 
gether, In such a case jlist melt in a little 
acid-core solder which wiEI make the lead 
run properly, Do not try this in a post 
mold, however, for the feud will adhere 
to the post as l he acid tins the post. 
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A Noiseless Ball-Bearing Weathervane 


^AWlNlj iti its light constructiu n and 

■ the provision of a large ball bearing, 
this 36-irt. weal her vane, which holds an 
attractive silhouette of an early American 
Stagecoach, operates smoothly and noise- 
lessly. 7n order to mate the vane entirely 
rustproof, only brass and aluminum are 
used in its construction, with* the excep- 
tion of the hr Dilate ball bearing and (he 
fr cm floor flange, by means of which the 
vane is mounted on the roof. 

The first tiling to do is to make the 
stagecoach silhouette. Lay off !-in. 
squares on a piece of paper, about Id by 
24 in. in si?e, arid draw the template, fol- 
io wing the crosshat cited detail. Fig. 5, 
The design ciin be transferred to a sheet 
of aluminum, about Via in. thick, by using 
Carbon paper, and it is then cut out with 
a metal-cutting coping saw,. All rough 
edges are carefully filed smooth. 

Next comes the arrow, the shank of 


u Inc!) S3 IS ill. long and consists of a 
length of Vi- in. brass tubing, slotted at 
one end and drilled at right angles to the 
slot for attachment to Use forward end of 
the silhouette. The other end of the shank 
is similarly slotted to receive the arrow- 
head. W Ilk ft is cut from Mu- in. sheet alu- 
minum. All of the details and dimensions 
arc given in big, 2. The vertical support 
for the weathervane, Fig, 2 r consists of a 
rube, 2% in, long anti % in, in inside 
diameter, so Lhat it can be slipped over a 
14VS-itl. length of brass tubing with an 
outside diameter of in. The iop end of 
the shorter piece is closed with a brass 
plug, While a brace of Mij! by y^-in. flat 
brass is attached to the side. wi(|j jv screw 1 
running through both the tube ami the 
plug. The other end of this brace is bent 
around in a sweeping curve so that it can 
lie bolted Eo the rear end. of the sEagc- 
cnach. The lower front edge of the sil- 
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etl for a nut, as shown in Fig. 3, 
after which it is bolted to (lie 
standard 9J4 in. above the base.— 
A. C, Ullrich, Park Ridge, ILL 
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Sander Cuts Bevels qn Betts 

When gluing the ends of a 
leather belt together, it is some- 
times rather difficult to cut the 
bevels evenly, By hoi (ting the 
ends of the belt against a revolv- 
ing efish sandcr, with a block of 
wood against the back so if will 
not bend, the bevels can tie made 
even, and when glued wilt make 
a neat splice. — Hugh A. Brartk- 
stone, Pittsburgh, Pa. 

Centering a Universal Three-jaw 
Chuck 


TSirt. StHgewCACN Silhoueilt iiam SlLtti Al’Jimnuni Is m 
lr.ccriir.nE lob Sot Ap-v Hoene Cr*F(»rF'iin 


hcmeltc fits in a slot cut in the top of the 
brass plug and is also held in place with a 
screw, as shown in Fig. ft, A ^4-in. bronze 
ball bearing is then placed on the upper 
end of the 14, c 4-in. length of tubing, after 
the edges have been reamed out to pro- 
vide a smooth, cupped seat. When the 
upper assembly is slipped Over the Stand- 
ard, tin? bras* plug fils against the ball. 
The Lower end of the standard is slipped 
into a 2-in. brass nipple, where it »S held 
securely by means of a screw, and the 
nipple is Eli turn screwed into a floor 
flange provided with SC re wholes for at- 
tachment tru the roof. 

Hi ere arc two methods of mounting the 
flange, given in Figs, ft and 7, the former 
s ho wing the flange directly on a post and 
the latter on a block having a V-shaped 
nutcEi in the underside to lit the ridge of a 
roof. In the [alter ease it is well to Use 
lag.scrqws through both flange and block 
to project itllo the ridge, suitable holes 
being drilled through the l>Lqck for the 
screws to prevent it from splitting. The 
weathervane is now actually complete, but 
you may desire to add a pointer bearing 
the letter f 'N n and extending toward the 
north. F f'he lelter can be cut from Vim-in. 
aluminum and it is mounted at one end of 
a twisted brass rod, : Kii in, square, while 
the other end is turned around and thread - 


lows : 
H-Wr 


When a universal three-jaw 
cEiuck does not run true, center- 
ing can be accomplished as fot- 
Dritl and tap the chuck body for 
steel posts, which are fitted with 
%-ni. setscrews. Turn the chuck mount 
Vw in. smaller (ban the recess and enlarge 
the holes in the clluck mount about 
in. To center the work, chuck the piece 
tight. Then loosen (lie three capscrews 
that hold the chuck ort the mount atld 
tighten them just enough to hold the 
chuck snugly against the face of the 
mount. With a T -wrench and an indi- 
catin', centering can be done in a few 
moments, after which the (Jirre capscrews 
arc tightened. Remember that on the 
"High sEde’ h the setscrews are loosened, 
just opposite to what happens when using 
;•< four-jaw independent chuck, 

-fM-CK'U-rCY AMc-H 
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Centerir-K Wprk Ac-niTaVljr <?n a Tbr«*-Jiiw Uni.wer.iil 
LluLk Th.it Does Nat Run. True 
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TAKING STEREOSCOPIC PHOTOS WITH ANY CAMERA 



Here la a "Svi'incOTtr" Diw, Atticlia.li ft tv Any THpad, Which Mjh« It Pcsiiblt it If it tn OiiLinAiy 
Camtra tv Tilt SlrriuKvpiu Ysbvjs as Shewn Jn the Ufijitr IJatail 


“Three-dimensionar photos thnt give 
the impression of depth when viewed 
through a stereoscope, can readily he 
made with any camera by providing a 
special swing-over base on the tripod. 
Such a base consists of two pieces, the 
upper one holding the camera and the 
lower one attached to the tripod, four 
links bring used to swing the upper piece 
either toward the left or right. All di- 
mensions are given in tile drawing, and 
those showing the distance the upper 
piece swings are of the greater impor- 
lance in order to obtain good results. The 
holes drilled in the lower piece accommo- 
date the thumbscrew used to hold the 
camera. In use, the first photo is taken in 
one position, after which the camera is 
lllOV ed to i li e second position, the film 
turned, and another exposure made, being 
careful not to move either the ohject or 
the tripod. Two photos taken in this way- 
are shown at the upper left-hand corner. 
Note that they are slightly different owing 
to the two positions of the camera. When 
both photos are mounted oti a piece of 
cardboard that fits the holder of the 
stereoscope, and are viewed simultaneously, 
the three-dimensional effect is obtained. 


Killing Mites on Poultry Roosts 

Before nailing down the roosts in your 
poultry house.it will he fountl practical 
to lav AT penny nails lengthwise on (he 
framework at the point where die roosts 
are to he located, to serve as spacers. 
Staples are used to hold (he nails in place. 


Space so provided between the roosts and 
I fie framework permits the licc-killing 
liquid, which is applied with a spray gnti, 
to reach these points, which are otherwise 
inaccessible. — O. L, B ran ua man, Sacra- 
mento, Calif. 

Truck End Painted White for Safety 

Drivers of large trucks traveling alter 
dark can add to the safety of motorists 
by painting the endgates white. The light 
of rapidly moving ears approaching front 
the rear will then be reflected, giving the 
motorists sufficient warning. 



A Baseboard- Marking Gauge 

For a c c ti - 
rately marking 
baseboards so 
that the}' will 
fit snugly a- 
gainst door 
casings, a sim- 
ple gauge, con- 
sisting of two 
pieces of in. 
wood screwed 
at one end to a 
spacer of prop- 
er w id th , w ill 
he fountl use- 
ful. The gauge 
is slipped over 
the baseboard and again&t the door can- 
ing, after which the former can he marked. 
Of course, ihe edges on both sides of the 
gauge must be in perfect alinetnent. 


Copyrighted material 




160 


rorULAR MECHANICS 


Hinged Storage Cans for Small Parts 


Containers for small parts can easily be 
made from square 1-gal. cans, by cutting 
off the top and part of the side as shmvn. 



CtoUllam. Sot Small! PaTt*. IS F«bl Edfte *i 

Slielvc*. Aft K*uty AccesiLbSE 


Fasten small metal straps to the front side 
near tlie bottom to receive a rod slipped 
through screw eye* driven into tile slieU. 
One end of the rod is bent over at right 
angles and the Ollier drilled for a cotter 
pin to Lock it. 


How to Use GLue Properly 

Gluing jobs often are unsuccessful be- 
cause the worker does not follow certain 
simple, but necessary precautions. As- 
suming that the abutting surfaces arc 
truc^ they must be free from grease or 
oil. After planing a true surface he often 
passes the hand over it. which is likely 
to leave a thin film of oil. The wet glue 
will adhere, but when it dries it will scale 
off under slight strain. Try-squares, plane 
irons and jointer tables should be kept 
absolutely free from oil for the same 
reason. A good gluepot should be used. 
In preparing the glue, one should aLso 
remember that it should he about the same 
consistency as light machine oil. A very 
Mil all quantity should he put Ort the joint. 
Tf the glue in too thick or too much is 
used, that nearest the cold wood will set 
first, When th is happens, the clamps 
will cause the boards lo slide out of 
allotment, It is always desirable to have 
the wood warm when it ls glued. This 
helps the glue penetrate the pores and 


prevents Et from chilling quickly , Glue 
wilt not hold on wet or green lumber. 
Having applied the glue and set up the 
work, put on pressure promptly, before 
the glue begins to set. Chip glue should 
he covered with soft water and allowed 
to soak overnight, after which it should 
he heated in the ghtepof hut never over 
an open fate.. Only enough glue should 
be prepared for a day's work, as successive 
heating and cooling weakens it consider- 
ably, To make a satisfactory waterproof 
glue for small patterns that give trouble 
in coming apart and also for veneering 
ami oilier cases where great strength is 
not rcr|uired, soak chip glue in water un- 
til it i& soft and flabby. Drain and heat 
over water, adding enough boiled linseed 
oil, a little at a lime, to brush out well 
when hot, A good "licking’' glue is made 
by soaking two parts of chip glue in water 
until soft but still retaining its form. 
Pout off water, add one pari sugar, *nd 
heat over water until dissolved. It may 
be brushed on nriicles to be gummed, 
such as labels and envelopes, or it may 
be cast into sticks and used by moisten- 
ing the cud and rubbing on the article to 
he glued. Wrap a band of paper around 
the stick so that it will not sod the hands 
when used, 


Shaper Work Done on the Lathe 

Where only a talhe is available, the il- 
lustrated attachment makes it possible to 
do shaper work. The top slide of the com- 
pound rest is removed, placed in a vertical 
position as indicated, and fastened by r 
means of an angle plate bolted to the car- 
riage. A tool holder or block is then 
bolted to the T-siot of the slide. Tn use. 
the lathe remains stationary, being held 
in position by throwing Ln the Lack gear. 



Sridr or Compound R«t Mounted on Anqlc Place Is 
Used to- Do Jpiifiii' Wgrk -Art a Latli-r 
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The tool Is set against the work and the 
cutting dune by moving the carriage along 
the ways with the handuheEl. Fur each 

cut, of course, the tool is set down a 
trifle. — S, H. Johnson, New Haven, Conn, 


Casket Compound Has Many Uses 

An effective gasket compound can he 
made of mn lasses and graphite. S(11' 
enough graphite into the molasses to 
make a mixture as thick as carl he stirred. 
Tilts mixture expands under heat, and is, 
tli ere fore, effective for sealing cylinder- 
head and exhaust-purt gaskets. It is also 
useful on threaded joints of pipes carry- 
ing gasoline and oil, as it is not affected Eiy 
these liquids. If applied to terminal con- 
nections On storage batteries, it will pre- 
vent corrosion, 


A Ruled Disk for Measuring 
Irregular Surfaces 

For measuring curved or uneven sur- 
faces this ruled dish will he found conven- 
ient. Scribe and cut a circle i ^-n in. ill 

diameter out of 
No. 21 gauge sheet 
iron nr brass. Di- 
vide die cuter edge 
in to twelve 1 - i n . 
segments. Mark 
plainly with notch- 
es and number them 
from I to 12. Frac- 
tions of Em inch can 
also he indicated if 
desired. Next make 
a handle by sawing 
a slot in the end of 
a length of or 
J>£-in. rod, tc a depth of I'/* in. and wide 
enough to straddle the wheel. Thrill a hole 
at the slutted end af the rod fur a small 
bolt, which is also passed through the 
center of the wheel. In use, place the 
wheel with the No, 12 notch at the start 
of the surface to he measured and push it 
along, counting the revolutions. 


CA carbon scraper having a flexible point 
that will easily clean the irregular sur- 
faces on an engine, can he made from 
an old table fork ■ bend the tines together 
at the end and Lile them to a sharp edge. 




Knurling with a Coarse Fite 

On small jobs where a knurling tool is 
not available, a good job can be done by 
using a coarse file in the following man- 
ner: Chuck the piece to he knurled in the 
lathe, or on all arbor if lit happens to be 
a ring or sleeve. Remove the tool post 
and place a short piece of round stock, 
preferably hardened and about lpz in. in 
diameter, in the T-slut of the compound 
rest, which is set parallel to the work. 
Now lay a coarse mill or bastard file over 
til is improvised roller and under the work 
to be knurled as shown, with the com- 
pound rest adjusted so that the roller is 
located directly in front of r and aimost 
under, the work Then pull the belt by- 
hand while guiding tlie file against the 
face of the work. With a mill file, it is 
possible to produce a good diamond effect 
if the file is reversed end for end. 


This Tong Handles Tapered Work 

A tong with a jaw that automatically 
adjusts itself to ilic surface of tapered 
work will often be found useful In a 
blacksmith shop. 

Take an ordinary 
tong and forge 
the top jaw to the 
shape shown, so 
that a pivoted 
member can he 
pinned on, a hole 
being drilled through this piece and filed 
srfuare to accommodate the jaw, after 
which a hole is drilled for a pin. 
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IVonriart Kqs vith Ajb«S5(5 Cantaini Hsalinp 

IjCf-IttCmi Ear SollulMHg $ld:.ilgE-.H*.l[i:i y C.: ;n*. iiriC 

Storage- Battery Compound Softened 

in Electrically Heated Box, 

When rep.iiring storage lja.H cries, ill e 
compound around the tte-Ll h can hi-e 1 1 n i c k- 
ly softened with this electrically heated 
box, which should he large enough to 
cover hvu batteries. After lining it with 
sheet asbestos, fasten two a Of)- watt heater 
elements to tF?e bottom. In use. tbc box 
is placed in an inverted position over the 
batteries alm! the current is turned nit. 

Holder for Belt liJ resting 

The danger ol injury to a hand when 
applying belt dressing, is min minted by 
using this holder, A length of j£-in. flat 
iron is bent to form a clamp around the 
dressing, as shown in the detail, a small 
holt being used to draw it tight, Ctrl a 
slid through the center of a piece of tub- 
ing, large e HO ugh to allow the handle to 

slide through 
freely. In use, 
thi? tubing 
forms a stop 
or guard 
against the 
edge oF the 
1 1 cl t , vv h i E e 
the holder Is 
vlid bach and 
forth so that 
ill? dressing 
wilt he applied 
to the entire 
surface. 


This Wall-Crack Filler Will Nat Chip 

A crack filler that will not chip, peel 
off or show through the finish On a wall 
can he made in the folio w i n g way r M ix 
whiting with paint of the same shade as 
that to be used nn i he wall, adding enough 
par III until the mixture assumes a con- 
sistency slightly softer than freshly mixed 
putty. If the mixture is too thin, it will 
Slick 10 yoiLf hands; it should he thick 
enough to he rolled between the palms 
without sticking. ff the wall has not: been 
s-laed, it is advisable to coaE the cracks 
and edges of holes wit Ft paint, which is 
allowed to dry About four Flours before 
applying the filler, using a putty knife to 
spread the I a tier evenly. In corners, lake 
some filler on your middle finger and 
stroke it d own into the crack, wiping olf 
any surplus. 1>0 not allow it to dry on 
your fingers as it sets quickly and is diffi- 
cult to remove. Cracks or holes larger 
than 1 hi. should be filled with patching 
plaster. This filler dries hard and smooth 
in 24 hours. 


Spiral Hook Holds Hoisting Rope 

U s c ni a 
spiral lmpk 
when hoisting 
light material, 
w ill make the 
rope hold se- 
curely' witll- 
n LI t slipping 
off. The hook 
is Surged 
from wrought 
i ro it of e i ?. e 
to - u i i the 
1 oad. 


To Prevent Sticking Exhaust Valves 

Posne gasoline engines persist in giving 
trouble due to sticking exhaust valves. 
The heat of the engine causes the valve 
stem !o expand and stick in the upper end 
of the valve guide. This condition can 
usually he overcome by cutting down rhe 
top of the guide a little liy means of a 
spot- facing tool It Is not advisable to 
remove more than 14 in,, which is gen- 
erally sufficient to overcome even (he 
worst cases, of valve sticking. 
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THIS TABLE DOUBLES THE CAPACITY OF YOUR SAW 



Snail E circular saw? cafl- 
nfi t be satisfactorily used 
with wide pieces of panel 
veneer or other stock, but 
it is an easy matter to 
build, a wooden top to 
handle stock up to 30 in. 
in width. Sr raighl -grained, 
seasoned maple or oak is p referable for 
I lie purpose. The dimensions given here 
are for a saw table l4jt£ by 17 in. in siac. 
but can he varied to suit oilier tallies, in 
which case only the rati lengths are 
changed, these equaling; the width of the 
table plus l.Hj in. 

First mate the guides from 1 Eiy 3-En. 
stock. All piece*, especially the guides, 
must be brought to the same thickness, 
as accuracy is essential, When assem- 
bling the parts,, start with lEie inner guides 
and center board. Mark the positions of 
the rails, clamp each joint, and drive a 
waxed nail through to hold it m place 
temporarily. When assembled, square the 
frame carefully, and put a clamp on each 
Currier to hold the table rigid. This done, 
drill for screws. They should be as close 
to the edges as is reasonably' possible, and 
Staggered to avoid splitting. Take tlie 
pieces apart and ream tlie boles in die 
guides and center hoard with a drill just 
large enough to allow the screws to he 
pushed through. Countersink [be beads 
1 dm in, below the surface. Now assemble 
the frame temporarily with screws, after 
winch it Is tested Cor accuracy- Remove 
the screws, coat all joining surfaces witli 


glue, and then replace 
1 1 ic its. Fi ii n I i i gli 1 o n i n g 
should be done with a 
clamp on the joint, to 
squeeze out excess glue, 
which should be wiped oh 
immediately with n damp 
cloth. Then make the 
slides. To add the outer guides, lay tlie 
slides outside of the fixed guides, and put 
the oilier guides against them, shimming 
the edges with heavy paper for clearance, 
JJoEd together tightly with two bar damps. 
Drill for screw-, as before, anr| glue and 
screw. Subguides, cut between the rails, 
arc attached to hear against the sides of 
the iron table. For supporting Hie corners 
of the frame when it rests on the saw 
table, add spacer blocks to project equally 
on each side of the rails. They should fit 
tightly between tlie center hoard and the 
guides to obtain rigidity. Cleats, ■}& in. 
thick, are glued and screwed under the 
ends of the guides, for additional support. 

The fence is marie by screwing two 
pieces at right angles as indicated. To tEie 
center of the base, on the upper side, glue 
and screw a block, mitered on the ends to 
make it more comfortable to the hand, 
Also round the corners of the fence and 
base, To attach (be slides, clamp the fence 
to tlie table, square with the guides. In- 
sert the slides between the guides, and 
drill for screws in die same way a* was- 
done for the .guides. Fill three screws 
through the base Into each slide, and from 
underneath, one screw ihrough cacli guide 
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in 10 !lie lower edj^e of the fence. Do not 
glue the Hides to (lip fence itself, foe [he 
Eauer may have to he replaced sooner 
lliarl the base, Before potting on the 
wooden table, raise the machine table 
until thp saw k covered, Me ^ure that it 
rests nn the stop blocks. Put ihe fence in 
place, and try Ei for movement. If there 
is any binding, it in probably caused by 
expansion of the wood where the screws 
go through, and can he relieved by using 
sandpaper on a straight block, See that 
the fence is square with the miter- 
gauge grooves in Lhe saw table. If this 
is not the case, wedge the wooden table 
over until it k removing sucll stock as is 
necessary. Then replace the wedge with 
enough metal shims to ei|ual its thick- 
ness. 

Now start the machine, lowering the 
table slowly tin til the saw has cut through 
the center board. A brace is needed to 
keep the far end in' the frame from rising 
when the. fence, carrying the stock (0 he 
cut, h ivctl drawn oul in front, and the 
method of doing this depends on the par- 
lien lar saw you have. Apply hot wax to 
nil sliding surfaces in order jo reduce 
friction, and rub the entire assembly with 
boiled linseed oil to protect the wood, Tn 
use, clamp a block cm the fence to stop 
the end of the material. For angular 
cutting, use a hoard as an auxiliary fence, 
with one end against the stop and the 
other held with a stick tacked to the slide. 


Light miter cuts can he made by tilting 
the table in the usual way, but the saw 
must be lowered and allowed to cut a new 
slit after the angular setting. When not in 
use, set the tabic so ihai ii will rest evenly 
OP the ends of the guides in a tint position. 


Smooth Finish on Concrete Walks 

Flaking of rough concrete walks, which 
is caused by ''puddling,” owing to the 
liberation nf air in the mixture after 
troweling, can be Successfully overcome 
by troweling alLer the concrete has been 
all owed to stand for ft or ] 0 minutes, or 
until bubbles appear at the surface. This 
indicates that the air in the concrete has 
been released, mirE the surplus water, 
which also rhes to the Surface, is then 
removed by troweling in the usual way. 
The result will lie a smooth walk that will 
not scale. This advice was given by an 
ohl concrete engineer in the northwest 
who uses tills method. 


Fly Killer Sprayed on Cows 

with Faint Gun 

On farms provider! with electric-light- 
ing current, me can be made of an elec- 
trically operated paint spray gun for ap- 
plying liquid fly killer to the cows. Jr 
mounted on a platform suspended from 
[he litter-carrier track, the outfit can he 



Mounl-td on a Piarform SuspcidciL from Lht .Lniw- 
Carrltv Traci!, Ttiia Sp-ay Gun H^a-Thtg All Stalin 

ill overt about <0 that all jhe slabs can be 
reached readily. 


«fCu t flowers will remain fresh longer if 
placed iii a wide- neck vase : a little borax , 
about the sine of a pea, will usually help 
to revive wilted flowers. 
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LIGHT DRAFTING BOARD FOR OUTDOOR SKETCHING 



Thi* Lif In, fc'uiijJili- leaning Bft.xrii I! as a Double I] mailed T-Sqiiir*: and « ProtrUCtW Tliit 6er Vcg list Pur- 
pose il Triar.gk:., Enabling Accuracy Writ and Making It Ideal far Outdoor SieediirvR 


For a portable drawing boar.d, fitted 
witll a double-head T-square and pfotraC- 
tor, this one will be found light to carry 
around and will enable the draftsman Id 
tnah 0 drawings with a reasonable decree 
of accuracy. The board is a piece of three- 
ply' pine veneer, well smoothed, with 
opposite edges perfectly parallel. The 
dimensions can be varied to suit the user. 
A nut on the bach enables attachment to a 
camera tripod. For the T-square heads, 
use hardwood, by >4 by 5 in. in size, 
and for the blade, by ^-in. stock. 
Clamp the heads in position on the edges 
of the board with a strip of thin cardboard 
rnukT [hem for i\rfr. aiicr. Unil am" coun- 
tersink the ends of the blade for 34-iil, 
ilat -head screws, with which it is attached 
to tFie heads, putting a dab of glue under 
each end. Squareness is obtained by guid- 
ing the blade on a line previously .squared 
across the board. The protractor arm. 
made of hardwood, serves the purpose of 
triangles. Saw a *Ke-Ln. piece from a -Jk-in. 
halt, sq that ?i* in, will remain unthread- 
ed. Solder the end to a brass or copper 
disk, 1^4 in, in diameter, as indicated, 
l>rill both the wood and the disk with four 
holes, to admit five-penny nails for rivet- 
ing to the arm, Saw the protractor ac- 
cording to the dimensions given, and drill 
the wide end to fit the pivot snugly. Also 
drill and countersink for three J4-in, flat- 
head screws, and attach to a wooden guide 
head, j4 by 34 by 6 in. in .size. Assemble 
the head and arm, using a £4- in, square 
nut to clamp the latter in position. The 
pointer is shown at the right. It Is screwed 


to the arm, spanning the nut and its wash- 
er, and bearing its point lightly on the 
protractor. To graduate the latter, make 
a deep scratch in the pointer, and set the 
arm to such angles as are frequently used, 
after which corresponding scratches are 
made on the protractor. Shellac the wood 
or merely' rub it with boiled linseed oil. 


Packing Sharp-Pointed Tools 

Sharp -pointed tools, such as hies, punch- 
es and small screwdrivers, are rather diffi- 
cult to pack so they will not punch holes 
in the wrapping material. Pushing a cork 
oil the point cuds the trouble. 


Finding Wabble in Auger Bits 

Small auper hits arc often lycnt p.r> they 
wabble when In use. To remedy this, lay 
the square shank nn any smooth surface 
and hoi rl ,a rule at right angles to (his. stir- 
face so that tlie point of the bit extendi! 
toward the scale graduations as indicated, 
The smooth side of a square can also he 
tised for holding the shank of the bit with 
the point toward the other side. 



How ld Measure and Locale thn Kent! in & Wood 
Austr That Wabbles When. Used 


H J 


righted 


»rial 
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C ill l ine Gra:» an Earikf, L, M.nlr Kau6i T,y L’iinp a.n 
Extcr.uan liairrile 


Extension Handle on Lawnmower 
for Terraced, Lawns 

Mowing the grass on the bonk of ter- 
raced lawns is rather difficult when using 
an ordinary hwnmflwer, but with an ex- 
tension handle made of pipe and fittings, 
the task becomes comparatively easy as 
the worker can run Use mower up and 
down llie bank while standing at the top. 
A length of pipe is bent at an angle near 
one end, and the handle brace of tbe 
mower i$ bolted ti> it as shown in the in- 
sert. Another method of attachment is 
to screw the pipe into n tee, white shprj 
pieces of pipe* bent at right angles and 
flattened at one cnd r arc also screwed into 
the tcc. The flattened ends are drilled so 
that they can be bolted to the mower 
frame. — Warren F* Robinson, New Bed- 
ford, Mass. 


Claw Hammer Tightens Wire Fence 

By using an ordinary claw hammer, a 
wire fence that; has become slack or 
stretched out of shape, can be tightened. 

Slip one claw 
over the wire 
and crimp un- 
til taut Thi? 
method can 
be used on 
either barbed 
o r w oven 
wire. 



S-afety First with a Scythe 

The scythe, cither of (he grass or brush 
lype, is a heavy unwieldy instrument and 
should he handled carefully if accidents 
from ifs long sharp blade are to be avoid- 
ed. There is no better way of carrying a 
scythe than that employed before the 
advent of the mowing machine and Hinder, 
when the scythe was the universal tool 
for harvesting crops, The handles of a 
scythe snath, which arc grasped by the 
hands when cutting grass, are termed 
"nibs,” To carry a scythe safely, the right 
arm is crooked around the second or 
lower nil], which rests in the crook of 
the elbow, the hand holding the sttafh sev- 
eral inches higher. The blade of the 
scythe i-, behind the man and lo his right, 
with the sharp edge about parallel to 
the ground and lacing to the front. Thus 
held, the likelihood of accident is reduced. 
Old-time farmers had one or two other 
scythe rules worth knowing. It was an 
unpardonable error to leave a scythe on 
the ground unless the blade was ruil under 
tile grass and well covered. The proper 
thing tu do, unless [here was Special reason 
for different practice, was to hang the 
Idyllic in the crotch of &Otne tree where 
it could be sec Ur 


Rubber Band Protects Level Glass 

To prevent level 
glasses from be- 
ing broken when 
placed in kits with 
other tools, pro- 
tect them as 
shown. Simp] y 
cut sections from 
flu old inner tube 
and slip them over 
the glasses. 


Foods Preserved in Running Water 

Butter, eggs and other articles of food 
can be kept fresh and cool while camping, 
if they are placed in tightly covered con- 
tainers and submerged, either partly or 
wholly, ill a running stream. Even at 
home food can be cooled more quickly in 
ice water or running water from the 
faucet than in the still* cold air oli the 
refrigerator. 
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TEN WAYS OF SOLVING YOUR MOTORING PROBLEMS 



Straightening Bent A*- 
[m and Similar PaTts of 
che Car whli ihe A ni 
a. Jaclc and Length 
flf Hmi'v ChjJn 


El mli Sides m the Amo 
Hood Cmn Be Kept 
O fieri with a Nugt 
Clothespin Having a 
51-In, Slut, anti Rein- 
/flrcH with -S Bnlt U> 
Prevent SpLitlircg 


■A [-rjik v Cuctnl-re + Or 
Float, Which Will 
Waste Your Gas Quick - 
3 y. tun H«ht«l 
with a Large Cork and 
« Thin l>Wt Cut (roue 
a Tin Can. Which Is 
Flavtd t?v*if (ha Cc>rk 


On Cara Having Lamps 
with Two h'i'lnriir:its, 
Vi. 1 1 Can Double the 
AiiieniTir of Light by 
Cutting an Extra S-witch 
between On* of the 
Bright Filaments and 
Ih* Ground,, aa Shown 
in tne Wiring Diagram 
at the Left 


E"imv 

SiViTTCrl 


il f-r> 
iwiTtM 


An K:ii-t: null : y C fi mleii f.C i 

Improvised Trona Tm 4D-In. 

] ii:,'jLkIl:iL WIi^j; «|(«r Tap- 
ing One End. of Each Wire, 
Wad Thera Together 1o Perm 
a EJh 3 I, and Crnsiect iJie Tvc 
Rated Ends to the Breaker 
Tirminals 


Above, 3 U-Shaped Huok. Made of 
Heavy Wire, Forms j, Useful Holder 
tb Prevent the Windshield Wiper 
Jrnm Obstructing Vision; Drill 
a Hale through the Windshield 
Fiamr to Accorrusicdate tha Honk 
and Provide a Coil Spring to Ilofd 
It in Place; in Order to Release the 
Wee** Merely Posh thw Hcroh For- 
ward ; Lower Left, OTten Emergency 
Brake Levet* on Cuts Are of Such 
Construction That a 
Wed (i Can Readily Be 
Prilled ihrauglh the 
Relapsing Red and the 
Handle t* Eteewivv a 
Baival I hut Sturdy 
-d PailKk! f| Your 

&ribg Holds Tight 


LRr.Thrff 
FLAP 
VAtV E. . 


Right, ta Avtjfd Intferniptron oF 
Oil Flow- Due to the Ceankcaari 
Oil Slushing towan£ One Side When 'Turn- 
ing Corners, EK'iosing the Rump to Air, 
Bolt a Tin Can. to the CTankcasc to Inclose 
lh« Pump ; .i Leather Flap Valve. Fitted om 
the Side. Keeps the Oil Inside; Below, Ai- 
laelibiitiE far Towing, Consisting oF an Oak 
Two by Four and Two Blocks Bolted! ti> 
the Feat Eumpem 


B<XT AND 
i c at rut n 

VVASMCJR 


Left, WH*n V^ti K«d Distributor 
Points, Improvise Them from Paiicr 
Clip?; Bend and Fit a Piece of Wood 
on the End of One, to Aide the Cam 


'M reft 
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Bench Shears Made from Two 
Discarded Files 

Tilts serviceable bench shear is made 



Bench Shear Fur L-icht ShWt MttaL Consials of Tv»* 
tlld PUeii and 4 Hard»-w>d EU?u-L 


in r in size. Drill and countersink three 
holes ill a 3-in, piece ni an old die for 
screws by which to fasten it to the block, 
which in recessed, so that tins piece wilt 
come flush with the surface. Fora cutter 
use a 12-in. file, drilled and pivoted to the 
hlock as indicated. The files should lie 
annealed before drilling:, then hardened 
and tempered again. The blades arc. of 
course, ground to tire proper cutting edge. 
A locknut prevents the pivot holt from 
loosening- or tightening while using (lie 
shears,, and the block is securely bolted 
to the bench top. 


Using a Suction-Cup Valve Grinder 

On valves that must lie ground with the 
use of a suction-cup valve grinder, it is 
sometimes rather difficult to make the cup 
hold, due to the pitted surface of the valve. 
This trouble can he overcome by scraping 
the valve top and coating it with shellac, 
winch fills the holes and provides a smooth 
surface for the suction cup.^J. H. Brun cl- 
ap r. Katonaln N. Y. 


Small Steam Leaks Stopped 
with Nitric Acid 

Small leaks around joints of steam pipes 
can he stopped by applying nitric acid. 
Disconnect the joint and apply i small 


Quantity of the acid around the leak. 
Then replace the joint and allow it to 
stand fur four or five hour^ before turning 
Ort the steam. The acid causes corrosion,, 
which closes the leak, It is generally not 
advisable to use the acid on thin pipes as 
it may eat through them. When mending 
small cracks in this way, brush melted 
paraffin around the spot where the acid is 
to lie applied. Resides iron and steel, the 
acid also affects brass arid bronze. — F. li. 
Coombs, Randolph, Vt. 


Compass Holes in Drawing Prevented 
with Celluloid Disk 

Holes made in a drawing when using a 
compass or dividers can be prevented by 
using a small disk cut from a sheet of 
thick celluloid. Spread rubber cement 
over one side oi the disk and allow it to 
dry. Place the disk on the paper directly 
under the pivot point of the compass Of 
dividers, with the rubber-coaled side doWn, 
to prevent it from slipping, 


Turning Large Work on a Small Lathe 

The drawing shows ,1 tool holder used 
for turning large work on a. small lathe 
not equipped with a compound rest. An 
angle plale of suitable size is bolted to the 
carriage and two pins are driven into holes 
drilled in the side of the angle plate. These 
pills, which should be tight -fit ting, hole! 
the tool rigid, so that it can not be forced 
down by the work. A U-shaped clamp is 
then screwed tight against the tool, the 
screw being driven into a tappet) hole in 
t he angle plate and spaced with a washer 
as shown. In Ibis way the tool is held 
rigidly against movement in all directions. 
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Tire Punctures Repaired without Cement 

Punctures in inner tubes can be re- 
paired without prepared patches Dr rubber- 
cement. Cut a patch from an old inner 
tube and pour some gasoline over the 
puncture and on one si tie of the patch, 
after which the gas is ignited anti allowed 
to burn until bubbles begin <0 form on 
the surface of the rubber. Then blow out 
the flame a lid immediately press the melt- 
ed surfaces of the rubber firmly together, 
holding them in this position until tool. 
The same method applied to prepared 
patches will make them bold better, and 
as the cement used with these patches is 
usually inflammable, it is not necessary 
to employ gasoil ue. 

Belt Dressing Consists of Tallow 
and “Ncat'a-Foot 11 Oil 

T wo pounds of tallow and l lb. of neatV 
foot oil, melted together and applied hot, 
make an excellent dressing for leather 
belts. It should be put on with a brush, 
and a monthly application is unually suffi- 
cient. 


File Handles from Wristpmg 

A wooden plug 
driven into a wrist- 
pin snugly forms 
a file handle that 
wi ID not s J.i lit. 
Drill a small hole 
in the plug and 
drive the file tang 
into It. 


To Blue Gun Barrels 

To Id n c gun barrels, take 4 nz, of sodium 
hyposulfite, I OZ. of lead acetate, and dis- 
solve separately in 1 pt, of water, then 
mix the solutions. Clean the gun barrel 
thoroughly with a solution oi lye, heaL 
the m is Lure nod apply it hot lo the barrel. 
After the blue color has been brought out, 
wipe the barrel dry and polish with oil. 


II Tf it is necessary to stop ,i machine 
when using tungsten -carbide tools, release 
the feed mechanism before starting, as 
the tools arc easily broken when a La flillg 
tinder ft load, 




This Stand. Made a: Aisle Iran and 3 licet ftfrtll, la 

EL.hihIj- File JUdi JljtcM 


Washing Stand for Small Parts 

For washing small parts in a shop or 
garage, a specially made washing Maud, 
equipped with drain hoards, will be found 
useful The frame members are of angle 
iron riveted together, two crosspieces be- 
ing provided underneath to support a 
bucket for receiving waste. Two gal- 
vanized sheet-iron trays arc fitted between 
the top members, A sliding cover for the 
trays, with a handle, may also be found 
convenient. The other end space of the 
top frame accommodates a sloping drain- 
board, also made of galvanized sheet iron 
and covered with a corrugated rubber mat. 


A Paddle for Battery Acid! 



Lf *P TfcBE 


LE>D R>VET5 


For use in storage-battery electrolyte, 
a paddle that will not deteriorate can be 
made from a piece of 
bard rubber, such as 
the side of in old bat- 
tery jar, or phono- 
graph record, and a 
piece of Lend tubing, 
ibe latte i' being used 
as the handle. Saw 
out a piece to suitable 
Size and perforate it 
with a drill, then rivet 
on the handle, which 
must be slotted to fit over the edge. The 
rivets, too, should be of lead. 
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Support for Sawing Long Planks 

For supporting long planks while ripping 
them on a small circular saw, an adjustable 
roller will be of great help, It can be made 
from a length of pi-in. pipe screwed info 
a floor flange which is mounted on a 
wooden base. The top of die pipe is fitted 
with a reducing coupling which is drilled 
and tapped for a thumbscrew. A wooden 
roller, about 3 in. in diameter and 16 in. 
tong, is pinned between the ends of a L"- 
shaped bracket made oi flat iron, to which 
a length of iron rod is attached as indi- 
cated. In use* the rod, which is slipped 
into the reducing coupling on the pipe, 
can he pulled out to the height of the saw 
l aide and held in this position by tighten- 
ing the thumbscrew. 


Washing the Car Differential 

Before putting in heavy summer lubri- 
cant in your car, it is advisable to wash 
out the old grease thoroughly from the 
differential housing. This can he done by 
filling the housing up to the top drain hole 
with kerosene, after which the plug is 
replaced- Then jack up one wheel anti 
rttu the motor ill high gear tor one or two 
minutes, which will have the desired ef- 
fect. It not only removes the hardened 
grease, but also hits of metal, which arc 
likely ti> cause excessive wear in the 
gears. Tt is, ui course, absolutely necessary 
to drain every drop of the kerosene be- 
fore refilling with new grease, 


Solution for Removing Oil Stains 
from Machinery 

Oil stains, can be removed from machin- 
ery with tEic following solution : Dissolve 
finely shaved paraffin in benzol, equal 
parts of both being used, to make a fairly 
thick mixture. Apply tins to the work 
With a brush, or if the work is small, im- 
merse it in the solution. After allowing 
it to stand about an hour, wipe off the 
solution and finish with a cloth soaked 
hi gasoline. 

A Stropping Block for Tools 

A strop, winch will put a keen edge on 
tools, can he made by gluing an ft-itt. 
length of 2-in. leather belting to a wooden 
block of the same size, alter which the 
leather is thoroughly soaked with (allow, 
If a fast -c Lit ring strop is desired, mb in 
powdered rottenstonc with the tallow. 


Roadside Stand Resembles Huge Prog 

Roadside restaurants of unusual designs 
are becoming quite popular especially in 
some of (he western states, and have 
been found highly effective in attracting 
customers. One of these, which arrests 
everyone’s attention, is shown here. Ft 
res cm hies a mammoth frog, with its 



"This Martmidtli Fron. Formina ?h* Frant or a Jtiglswjy 
Restaurant, AtWittion. oF Evei-y Motorist 

mouth, which holds the counter, wide 
open for business, — -William Mallet. .Santa 
Monica, Calif. 

CWhcn cleaning a motor of carbon, a 
tire pump will be found convenient for 
blowing the p articles out of cylinde rs, bolt 
holes, and the like. 
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MOW and then it is necessary 

" or desirable To turn irregular 
shapes on the faceplate or to do 
work between centers that wOnkl 
he virtually ini possible without the 
employment of some practical 
tlodge, a number of which -are 
given below. 

Turning ail oval t& ordinarily im- 
possible., but can be done by mount- 
ing the work off center. The work 
is first turned round as shown in 
the upper detail of Fig. 1, the diam- 
eter being left about \i in. greater 
than the required long diameter of 
the oval. The lathe centers arc 
then offset at two points as indi- 
cated, the distance from the (rue 
center determining the shape OF 
(be oval. Where the work is 2 in, 
or mure in diameter and the cen- 
ters are offset, (lie la t lie 
spindle speed s li t> u I d 
never exceed 7fl0 r.p.tn. 

If the work is 3 in. or 
more, the speed should 
be reduced to 4flQ r.p.m., 
or less, Ail elaboration of 
Oval turning is shown in 
the lower detail of Fig, 1, 

The product in this case 
is practically three-sided, 
and one application of such a turning is 
a full-length table leg, the top portion ho 
trig left square. To tliis instance the 
centers are located on an equilateral tri- 
angle laid off on the end. and the vertices 
of the triangles must he in exactly the 
same position XV it El relation to the work. 
The size of the triangles in the sketches 
is exaggerated for clarity. The work can 
be co unterbalan ced to a considerable ex- 
tent by screwing a short piece of oak or 
maple to (lie square end opposite the 
heavy side Of the piece. Make sure that 
all parts arc clear before starting the 
lathe. Owing to (be comparatively slow 
Speed, the tools must be exceptionally 
kccn-cdgcd, and the work will be left 
somewhai rough, making it necessary to 
finish by sanding. Be careful to avoid 
injury by getting your linger betxvccn the 
work and the tool rest, a danger not pres- 


r»fc- ?, ThE 


Mg. 3-chuck -4L "it; ball 


ent when work ts turned 
between centers lit the usual 
xv ay. Do not sand the xvOfk 
while the lathe is running 
because of this danger and alio because 
;t takes off the edges. 

The next job, shown in Figs. 2 and 3, 
is tli c turning oi a sphere. Build op a 
block from square pieces of hardwood, 
gluing together ami clamping overnight 
in a vise or cauls. Mount the block bc- 
iween centers and turn to [be form shown 
in Fig. 2, leaving the diameter about in. 
greater than the required sikc of the ball.. 
Then run a groove at the center, with a 
parting tool, to >4c in. of the finished diam- 
eter. Remove the work from the lathe, 
saw off the projections, ami turn out a 
cupped chuck from soft wood, as shown 
in Fig. 3. The cupped portion should he 
deep enough to receive the hall, die xvidost 
part of the recess being about Wa in. less 
than the rough diameter of the sphere. 
Next, xvsth the chuck on the lathe face- 
plate, push the ball into the recess with 


DV 
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Sharp blue It Plane Tumr, Down Wdk dE Ssti.iI! Dincn. 
iIh 1 . WTiirfi In Apt to. '"Whip" 


tin* groove exactly at right angle*. to the 
clinch face &o that it can he used as a 
guide in turning 1 . Bring up the tai [stock 
and run up the cup center against the 
ball, to steady it If rare has been taken 
in truing the chuck, the lathe can he run 
at its highest speed lo obtain a dean finish. 
After OtLe halt of the surface [srojccting 
beyond the chuck has been finished to the 
bottom of the groove, the ball is reversed 
in the chuck and the other halt finished 
in riie same way, Do not force the half 
100 tightly into tfic recess, as centrifugal 
force at high speed may spiit the chuck. 
A snug fit ts sufficient to hold the hall. 

Fig. 4 shows a practical method of turn- 
ing bent work such as a chair leg. A 
support or counterbalance for the bent 
end of the leg is sawed from a piece of 
waste stock, the curved portion being 
made of the same contour as (he Lend in 
the leg. The support is damped to the leg 
with a small C-Clamp and is mounted with 
the centers pn the axial line. 

An easy way of turning identical de- 
signs on both sides of far ep tale work Es 
shown in Fig. 6. The example is a wooden 
wheel with a raised hub and a round rim. 
Assuming that the wheel is to be 4 in. in 
d ia melee, l rue an improvised wooden 
chuck on the faceplate to about in. in 
diameter, and sink a recess of such siste 
and depth that the huh will clear it by 
about J4 in. Drive a small screw in al 


the exact center of the wood plate. Then 
mount the disk as indicated and I urn it 
down, after which the work is reversed 
and the other side turned' down. A sim- 
ilar way of chucking a ring that must he 
turned true on the outer and inner edge$ H 
is shown, in Fig, 7. First torn a tapered 
chuck, the diameter at the face about % 
ill. less than the inside diameter of the 
work. With a sharp scriber mark a series 
of guide lines, Me in. apart, while the lathe 
is running. Then slip the work on tile 
chuck, bringing Hie inner face even with 
one nt the lines of the circumference. Do 
not force the work too tightly on the 
chuck; Only a snug fit is necessary to hold 
it securely at high speed. True the inside 
of the -work back to the chuck and true off 
the outer face. Then reverse the work 
and true the rest Lll the same way. Use 
the square-nosed tool for truing cuts. 

Fig, 9 shows a design to accommodate 
a clock movement, the outside being 
turned to the triangular shape in the same 
way as Shown in Fig. I. A solid triangular 
piece makes a pleasing base for candle- 
sticks as it is att unusual design. 

A problem occasionally encountered is 
to get the circumference oi a cy tinder 
turned absolutely true with the holes 
drilled til Lhe ends, which is aimOst im- 
possible to dev in a drill press after (he 
work has been turner!. One instance is 
shown in Fig. ti. The cylinder is first 
turned between centers, ihe diameter be- 



Here Is a filing Block T(tSI Wilt Prove Jib U«fnt- 
deu far Curved Parti of Turning! 


ing left slightly greater than the required 
finish dimension, care being taken to true 
the ends. The holes are then centered on 
the ends and bored to the required depth. 
Two disk* larger than the work are sawed 
from 1 % -in. stock and mounted on the 
faceplate, and [he face of each disk is 
sunk except at the center, where a tapered 
projection is. left, about -}$ in. Long, tbc 
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diameter at the shoulder being sliEhlly 
greater than the; hole in the cod n-J the 
work, The second disk is left on the 
faceplate after turning, and the cylinder 
is mounted between these wooden centers 
as shown. In Fig. 10 is shown a cylinder 
driven on a steel shaft and keyed wish a 
pin, to he turned true with the shaft. To 
do this between centers requires the use 
of a driving chuck and a cup center, both 
made of maple. A V-shaped hoEc. which 
takes the end of the steel shaft, is turned 
hr the center of the chuck, The diameter 
of this hole must be greater than the 
shaft, which is held an place and prevented 
from turning by means of three wood 
screws equally spaced about the circum- 
ference of (he chuck, the heads driven 
below the surface, as exposed screw heads 
arc dangerous. The cup center is bored 
to a snug lit cm the opposite end of the 
shaft. The driving dog or chuck is left 
on the faceplate. 

For sanding irregular turnings;, use can 
he made of the holder shown in Frg. II. 
Cut abouL 50 pieces of stiff cardboard, 
each 4 by 4 in., and clamp these between 
two pieces of J^-im plywood, Make iwo 
slots by drilling holes for bolts to hold 
die assembly together, the holts being 
provided with w logouts to facilitate ad- 
justment. In use, the bolts arc loosened 
and (he cardboard center section pressed 
on the curved surface to he sanded, and 
the holts then tightened to hold the as- 
sembly in this position, after which a 
piece of sandpaper is placed between the 
holder and the work, as shown in the 
center detail, A COrteavc depression can 
E?e sanded out in the same way. The bolts 
must be left loose so that the paper 
squares, can adjust themselves to the con- 
tour of the work. 

When turning work of small diameter, 
as ¥& -in. dowel stock or the like, in lengths 
greater Ilian 6 or If in., it is likely to 
whip, making accurate turning almost im- 
possible. This tendency can lie effectively 
overcome by using a sharp block plane, 
as shown in Fig. .5. Re sure that the plane 
is raaor- sharp, set it to take a liglu cut 
and hold it at a slight angle to the work 
with the heel against the toolrest. 


CAn abrasive wheel will glaze over, if 
it is coo hard or run at a high speed. 



Cut Filirs RoILk) in ECatk Paper Can Be Developed 
In Film -Pack or P1n4e Tanks 

Developing Cut Films in Plate 
and Film- Pack Tanks 

Cnr films can be developed iti either a 
plate or film-pack tank. Wrap the black 
paper that comes between the films, 
n round them on Lhe side not coated with 
emulsionj slip a rubber hand around them, 
as shown in tlie left-hand detail, and place 
them in the tank, A 4 by 5 -in. tank, with 
rlie cage removed, will hold three 5 by 7- 
ttl. films using this method. Fill the tank 
to rhe upper ring with any good tank de- 
veloper and insert (he films. — F. 1J. Bach- 
ell er, Mt. Vernon, Me. 


Renewing Valve Packing 


For repacking a large number of steam 


valves In an apartment building, a mechan- 



ic used a U- 
shaped piece 
of sheet met- 
al under the 
stem to force 
the nut over 
t h e packing 
1j y turning 
the ban d - 
wheel. Before 
using this dc- 
I'icfi, ic v a s 
often neces- 
sary to re- 
in o v e t h e 
handwheel in or- 
der to apply ver- 
tical pressure on the 
lo force it in place. 
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A Floor Lamp for the Garage 


When working- on your car in the 
garage, the difficult task of holding the 
light at the proper angle can he simplified 
hy using a floor lump as shown. Tr is 
made from an old brake drum, a 4- it, 
section of ^-in. iron pipe and an !8-in. 
length of flexible metal tubing. Solder 
One end of tile tubing into a coupling 
screwed to the end of the pipe, and at- 
tach a light socket to the other end. Run 
the cord through the tubing and pipe, 
and out of a small Wole drilled in the side 
of the drum. The pipe may be welded to 
the drum or attached in any other suit- 
able way. 


Holding Screws in Places That Are 
Hard to Reach 

A piece of brass tubing and a lerigLEi of 
spring wire form this holder for starting 
screws in places hard to reach. With n 
hacksaw, cut a 2 or 3-in. slot down one 
side of the tubing. File a notch across the 
slot, Y\ in. from the end. A length of No, 
Ifi music wire is slipped into the tube and 
over a screw, which is laid in the slot. 

The wire can be 
permanently fas- 
tened hy squeez- 
ing (lie uncut sec- 
tion of tubing flat 
in a vise, The wire 
should project a 
short distance 
from the slotted 
end So that it can 
be pulled up when 
inserting a screw. 
In many cases it 


Will be found convenient to have the flat- 
tened portion bent over at right angles 
near the slotted end. as shown in the left- 
hand detail. 


Drilling Glass with a Slotted Rod 
Prevents It from Breaking 

Glass is often broken when drilling it 
wltEi a brass or copper rod and fine grit, 
because the alternate raising and tower- 
ing of the rod allows (he grit to flow be- 
tween it and the glass. This trouble ean 
he eliminated hy sawing a slot length- 
wise in the end of the rod. Grit caught 
in the slot slowly seeps out as the rod 
rotates. When the hole is drilled about 
halfway through, reverse the glass and 
start from the other side. 


Inverted Pocket on Overalls Keeps Rule 
front Being Lost 

Often a role 
or other tool s' 
side pocket of 
Overalls and ls 
lost. Tills 
trouble can he 
prevented by 
sew ing an in- 
verted pocket 
just above (he 
regular pock- 
et , S3 sho w n 
in the draw- 
ing. Enough 
space is left 
between the 
two, as shown,, 
to enable the tool to he; easily inserted or 
withdrawn front the pocket. — Rosa Rock- 
lin, Cincinnati, OFiio. 


Lining Up Conveyor- Leg Brackets 

When installing a long conveyor, it is 
usually' rather difficult to line it up prop- 
erly, especially jf the floor is not level. 
Angle brackets bolted to the legs will 
give the legs that do not touch the floor a 
Sturdy support. First drill the angle 
brackets and holt them to the floor. Drill 
holes through the s ides of the brackets 
and in the conveyor legs, and then fill up 
(he space between the brackets and legs 
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with lend, babbitt rr concrete, using a 
mold around the leg to bold (be filling in 
place. A form can then be made to cover 
tin:- angle bracket, leg and (ill in S'. Pour 
■concrete ill [his, fnrm to - give the Gild 01 
the leg a finished effect. This will in- 
crease tlic strength oi die fpa^e and make 
a good-looking' job. If enough screw jacks 
arc available, Cadi leg can be raised to 
the proper level and held in place with 
shims or blocks until the tingle brackets 
and legs are drilled and bolted in place. 


Finishing Brass Turnings 

Brass or bronze turnings can be given 
a beautiful line finish in tile following 
manner: Place strips Df leather between 
the lathe-chuck jaws and the work to pre- 
vent marring, and run the lathe at its 
highest speed. Spread oil over the surface 
of No. 2 emery cloth, and hold it against 
(lie work, starting at the center, and mov- 
ing toward tile ends- Repeat this opera- 
tion until a rough finish appears, alter 
which go over the work with No. 00 em- 
ery cloth, While running, wipe the work 
with a soft cloth. Then spread oil over 
the surface and finish the lining with line 
French emery paper, using a sort cloth 
to remove din and add luster. 


Farm Gate with Counterweight 
Relieves Strain Oil Post 

By pro v id i ng a big li Cl' p osT than is cus- 
tomarily used to hoEd the hinged end of a 
gate, and pivoting a crosspiece with a 
counterweight to the post, ihe free end o )' 
the crosspiece being linked to the gate 
as shown, the strain on the posi is re- 
lieved anti opening of the gate is easier. 



J,ifi>ni; Ch:(s Mid* Ean- ard Strain tin Praia 

ftelicvefl by Using # OHIPIHVtlfllt 



Table with. Cuttini; Strips And Eton Finihucf, Quid: 
till lint of DraftinR: Fiipfr to Any Size 


Cutting Drafting Paper Quickly 
on a Slotted Table 

Drafting paper can. be cut off squarely 
by providing two strips of flat metal on 
the table top so that a knife edge can be 
run between them as shown. This will be 
found a timesaving method In schools and 
Commercial drafting studios. A groove 
of sufficient width and depth is cut to 
receive she strips so that they will be flush 
with the surface of the bench (op. Coliii- 
lersunk boles ure drilled through tlie si rips 
and fiat -head ■wood scrcivs used to hold 
them in place. In order to measure off 
required width?, of paper quickly, use is 
made of a flat-metal stop, bent over at 
right angles ar both ends to fit tlie bench, 
and provided with a thumbscrew so that 
?i can be fastened at any point along the 
edge of the table, which is graduated to 
form a measuring rule. — F, G, Asker, 
Sarnia. Cau, 


Auto Starter Used for Buffer 

As a substitute for a motor, a western 
automobile shop uses an an to -starting 
motor to operate a buffer fur sire repairs. 
Battery and switch are under the work- 
bench. and the self-starter h fitted with 
a rotary buffing wheel. The buffer Is 
started by pressing a fool switch, saving 
the trouble of going to a wall switch. 


C About 1 50 lb. nitrate of soda to the 
acre will kill moss on meadow land. 
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0 ’/In- S i ■hht.-IV “mill Str.li* Uurtau Plan S-P-]l 

T ¥ ERE iii 3. straight forward house with- 

A out pretense or el;il:i oration ; yet so 
finely balanced Are all the larger tilings, 
a.11cl ?o well proportioned the smaller de- 
tails. tli at real ell ami Has been achieved. 
Its fine character is the result of well - 
Studied proportions and harmony of de- 
tails,. The cost of these [lungs is small in 
comparison with the higher resale value 
they bring to the property! anti tile in- 
creased satisfaction they afford the owner. 

For its dimensions, the house is really 
commodious, for it has been planned to 
eliminate waste Space. Comfort and con- 
venience have [seen the aim. Its the living 
room, space has liccrt saved by turning 
the stairway directly into the room. With 

1 he fireplace at one side and the stairway 
at the other, the room becomes an iin- 
usually interesting one. A French door 
al one side leads to the open porch. 

Tn the plan a prospective wing ls shown 




at the right of the mam mass of the house 
indicating how the house may he extended to include a downstairs bedroom and hath, 
or perhaps a sun porch. In the second story there arc two substantial bedrooms, each 
wi 1 1 1 an eKcellent closet. The corners of the bedrooms are encroached upon by l he 
roof only to a slight extent. 


The An-Jiitiwt*' SaiaJl HpnJ* &<rvic* li:«r«pi: ctf (hw UltitwJ Stales. fraV. w** Ifrraiad la riirnrnh ;i ccm- 
nU-ic and dependable nmjJL hoisst plan «rv ice J! Tr.aucra.tE coal. Par i n iorjr Rtiaa .'«irard .i:ir me blueprintx 
and speciScations □ddre-ss the bureau at 1SG9 Second South. Ln Minina-poli*. ‘Winn,. Fnirn v»tiich 

ah n m iiuiikii'i , can uLn leg twwny-sewsi le'lccced imalJ house plana, ir.sy tic had Ear the prize n£ 14 unis, 
The bvjvqu b Uii :l* r thn caima! cJ lire American Institute at Architects. 
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YANKEE 


On the tool you buy 

THIS name guarantees quality am] 
antifiFaflion in \ouf screw-driver — 
wlltlher you buy a spiral* Ji ratchet, 
or u “plain” ^crcK-drivoii 

“Yankee” tool maker* lest evvrv 
blade. blEiil(‘H won’t luist, 

<Ta< k, break, cir bund on the edge. 

In “Yankee** Plain Screw-drivers 
tbe blade* are so fastened ill the 
bundles that thev eyn't liMwen and 
TYnhble! The “Yankee” Handle has 
comfort jrrip and tool is buluneed Lo 
mu kr work easier. 


E^rrefi Adjustment <m Timer 


TCrk Oft Kta-mlanlSLi I.-: 
1 ' * ;ip, Ki r s - i n rin'h, 

\ Yi to 3tT WdJm. rripc 
l-ti t 1 !* r lb I uij i ■ , lyfeb! Pi*, iiiVf- 
r, 05 c; fl\ 75 r:, !□’, y£r; 
llT, St.LD. 


(J- 4 'siftii ftrr Hlyle 
Eleven 

2 U' to 1 & W blades. 4 U? 
blade. 10r-. 5W', 45c: f 
■Klr. 7 \ CIM ; y 1 CDc 
SH'. 71*- 


i!i'rin.v:i I :|m T rmn bn-j" Tor 
ii"iiLi:ii; v.ijk i.ii i:lrife|— 
-nr lAhit niudiLiieri. 
Tri3N B 1 1 r M I VI .I ll'll* n i'11'1 
A'iin i 'i iv. ii i. '! : , ■ - 1 
hill!-. tl'J up. 


TOOLS 


TO HELP YOU MAKE THINGS 


NORTH BROS. MFC. CO., Lahisli Avnnw. PbiltuSuliyliHi, C. Si. A. 

Ih 1 ii, | uuiliT-iiciml Frrt TiIikA^ A' Dnk-Mb ' 1 TiwAl- ill tin-: H :il rliri SlhfiWf. 

Il -.i <l mid Chain Drills, Autpnuitiv &riich Drills. RiiIh'JhI Tap A'rt-iichi^. Ante* 
andsLl :■ S'utili Drills, Sjiiriij uid Ilatrktl ScrcB'idrlvciu, t(iiU-li:a Bit Etc. 

NllIC J 
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E NJOY a juumcy rm tVr (ii-cat Lakes 
that will ever live i» yniir memory. 
Mure I linn 2 ft), (MW 

SlCJinirnK utry year bound fur Piiajpiri 
Kails, Buffalo, Citvelaml, I lei role, Muck- 

lnaC LLirnl, l)L I^IUKT or C-liiiiafcu. 

B fifcfj fijvf nU-t'H nil tii I lit- lillrnt I't^O pf '. Kiel' n-m 
(lip, ]jj*)cr»[l Hide wlifnrl H|(pnnri Id llir viiAd. 
,L,i i I y ln l-H-i '-ij jniililn of In-ri'-'l i »n mill 

mmnfb l.-nn f:irFH. li:iilln- im Jill A 1 1- it TO 
M JT 1 -rl n us etlL&LuaJ i irl u J I ill: delkknj-* U - I' ■ I innrEn. 

I lull' I UK, ilerk. fthitIh, luiil^r. uTIlE ■luirl'i 1 fhh. 
Huilil Imatemnef' OH MilcblnflO divwu.m- IJTul'jJ 
Dn UuIFniilln i3J> inJcjii. 

SEND FOR “VACATION DAYS” 

A f nen LlTuitreteJ VhiJlIfI deitrrilwin nil l rJjrt lit 
dl el :lLL_ AilalrrHN K> I L YT'XIrnvfceil . I"-- lj"- M_, I L 

Wayne Sir**.!,, llnlruil, !HJ,'!iLh*31. 

PrlliHTLY SERVICX i¥A¥ R, T. 

I lw-i mi e- I l-ia lT:i In lj ? LO.OO 

LhoLMdi-Oe* eland 3 5. SO 

IfndO u,' i d Berth E'rrro 

KX'E'KA HAY TRIPS lHU«re*n llFlidiil ,K‘ i .Inw-I uniL 
.if rv Tilfh_, ‘I'll ij nu. Sul.. Jui>4 tp- Sf.pl Fill tier 0 

J SAILIXCS WEEKLY— K«*innin[i Jiu.r JO ]fc- 
turfen 3 Irl mil , .VI :i.rl. I ci u,: 1 1 ■ , Si ■ I il lliflCf: d!*' I .hif J1JJE3- 
Llrlruil-nH-afiO 43-E-SQ 8 L4.TS 

[1# trail Lhi VI eli'Ii Lu i“u: IS.fiO 

Cblc«p> to Maefcln**! 12.SU S2.30 

Vl iiifl.-i and fieri |H Jfi i-/ri rlerf 
‘ I LrL-rls and Teseri’ji I i/n: s ill any mi I luiri.-ri I 1L..R. 
Of luiirtsl aUtlliip. LulJllkdinl ainp-P' era.. All Ilia 
iiarried li| frriijlil ra-tn iirul tuiM' flu - njutLil trip. 



DETROIT ft CLEVELAND 


NAVIGATION COMPANY 

j in visions 

HITKU 1 I A BUFFALO — DETROIT & CLWTlAAn 
m:Tlil!lT, MACKJPi'AC IftNAFK W OJHi.Uil) 

TRAVEL 

WATSR 


BUILT TO BATTLE 
ROUGH WATER 



H&nn'a n keen craft— this Old "I'oivei. Sim Jui* 
'Monks" ;*.s ivdE aa tong lift. Siront ai ihc 
stum to hold a heavy- weight motor. llcr ri U s 
have ttron^rh to span:. Heavy, xffrirj/cjj-, mm- 
Icilk c^iji vassal v^hiJLg ■. i l away Vi i tJi the need 
of pjnkrng and caulking. And ails'll rake a load 
as Liiu iia you wain. Easy to handle, Liuhc and 
W'_ I J Balanced, With plenty of speed tt»! 

Free car a Suit sliwva-s big, iast, seaworthy, all- 
wood. outboard family-boara; cnisocs; mW- 
hnat*[ cling hi iri; and speedy step-pin a« )Wirc 
i "■ I av . Old Town Canoe Co,, t !.|T Middle St., 
Old Town, Mainy. 


'Old Town Boats M 



Eve ry C® dXoo ; 1 75 fpr You? 


A ' fcn.vfk-Hljl 3nnll.nl BT-llr- nil 
Th<- ( .'.a ■. . . jkutHi Horn 1 1 '■ai'ioril ■ 
-.-II - n. 'I <1 ml. CMIW IITi* wll*- 
l'-r l*k llnllvwirtiil MnL. . f.Et-TiW m.iilrM' 
:ik liifii h ,111 ! -nr One hum a’lTa 

fi iiirr-i » N D Ti »«!*■ In hfiul* 1 rl |1"1H 
pi uni smunit cnriiio'‘i li"- h-ii'Id* aEn- 

IliinM— 1 AkiTiW an>l rl.flll ^lp. ln> 

nt*llini li>- iinvniw In x :- ■ I 

f.J ir. r.:.T uiaple tfjjn v, r.ln jnr Ti j r E ! : 4t 
infflnnnikin 

Pn-IHf C#F*t PrnJatli Co.. Ltd., 
ISIS N, wirm 3 , D,*L Li. 

H V II F -_Md. CiNf, 
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Chief Long Lance 

has relied 


scorched prairie 
Pilot’s license 


CIEJFF 1-OSG Ju-fi-T 0 1 ' r j 111 :- Ural .ns,ln 

llillhkl. Lull l hr cnubn Ihu Klftn I-: I r ■ 'tier' 1 ’ 

In I la L" L ii 1 1 In n. f n |i Utl iflr. 




iMkivl-: Jill. r:U [F.F LCMfi LAMcJI: Sirtlfc, 

ilLmilfii cue i due s-liank and rSie- na.Eurd.1 
"iUlXCdaJti Lr ihllL ' L 

tilt Kt-LAT — itufEfv -qu-allT v led cemfon- 
ulilu rit. 1 1 1 ;■!*• it E.*LprrnEia.trd tipc 1 'fail iiQ. 1 1 

Huiiln’r tlf*aa on s«iv ii1 T ? h kItih . mre i! rl p. 


Goodrich 


on sure, swift feet . . . 


ciejef Buffalo Child lo\g Lance! Athlete, 
author, ariaturt he hast always relied on well- 
J«-i vlupud, well -controlled Eiiu si'Ih^s , 

Recent ly r working with Tire R. F. GiKhdrtcrh 
Rubber Company, ho designed the shoe w hi i f]i 
Ills long, at h Eerie experience had taught 1 1 ■ m 10 
ho ideal. Thih la the Chief Long Lance Shoe. 

Goodrich Sport Shoes, of which rhoChJef Long 
Lance Shew Is one, arc designed for every sport. .+ 
for both hoys ftnd gk1s r Try [hem out and Let 
yoiiE-fL'c'i (V'H i hedUTerence. Ask 
for Goodrich S|tnrt Slioo*. 

Than R. r. J jnviilrirh ]'ixilwi>:i r t!ur|i 
Wiiunnwit. m*»*. 


! F n.irn tlte Ian A Liner nl 
tnrani i s illliS v, j«3nrs fVr.m ihi- 
■UFilrTu bauk[et.'"llraw EiiTuLk 
111 rlid itL’InEt-Sl Jnt nnttuuar ' 


l'l|-‘*h- I Cj r, n..Jf If Ik l-'Wn-OBf l.urjHi-r.irlHiN, 

WELEH El»wn. Mull litpE. 5 M 

1-ni'EiiMHL Tkii'imu kmJ l>lr in riilai nr xLu.nl |ji- CIl-msu tt-llil 
ifIt 1 ' I l.iw r.-i I .,1k In rljii liiiU.in SI flu L:i ufl'.i jp-T, !■ , 
GtllCl lUtBallt I ilHIlt lX'fli l.nflCff, 


* 49 * Sport Shoes 



tiliv, 


S-tulL-. 


ArIl hiiji shis-f i1l’h3lt iiIhmbc E hru l~HHwlri.-i.-b Xailnnnl Flutter 
i.:nnr.*<t tar boys AItLs— Y flluAtfl* prJMtl PcbI Fu n | 
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The uionrMookinC 

hands darif .stay 
that uuay more 
than 55 seconds 
when Laua 
poop's creamy, 
pumice -filled 
la+foer Iractoles 
the dirt and. 
grease on them. 

hot 


'Wleim/ 



A Fremfr & Onffitk 


CnxIuC! 



HEATH €nl» Flying Costs 


to Hook Bottom! 

A J”'i' n n y y .Vti'lr Nt- l-'ty 
Hxitd ft J>ir ’SJ'rly 
Pri~t Factoty Uhi.'c 597 5 

N O ]mhc«- Lt ItyjiM: omlju- ik rich mno'a 

Ulllll* V #1 I r:m M- ll CKT 1.3 (.j i'j&Mi I'lV.ilP 

>'i w i l lir|i|;MLe. EuiJd it ymihtttT bv Lhc 

m<tjip, 3i-ciklh q-ilcm. All I r I -? J d Ip huilil Uo 

al.-nluBr, truss nit' tor, wttli i:-:i[n iilijti/ iJiitnirUon!! 
t >t Jl an- iXt winner d.. m ftvu wiwfueU' c ycnni 

JE. Uhi X p.1.1. Tif.l Air ]£:■■-: k llocked lJV J4 
ye*r» nr limn. ?arPT*n nunijlVii-(ii.-|iur iLmy w 
bjJIkt: Kj«y Ell. Ilj-; Inbftf^mJy luhift; l;ml |in:| 
LiniLk 11 > H M. F. H. Tiki* ■■ tt L,| 
■* inturadr. .Lii tu t*q| mon- almiLt Ll 
J lisiu! [Ih HaJnOK Eur EUiikI rr,i;.. > i| IwtrlltL 

H U A T H AIRCRAFT 
COKPOKATIilN 

!Vpi- P- 7, MLKS, MIorH-AIV 




N 


OW lE id pc-ulEit* 1.n crww a rumplm-p 
h-niifc jni) roei(.>T— at ft pti L t Jl-j JUftll** |Jlui 


an lJl i mpteiC uLiidie ^inHiLr rapt, The Lislit. 
wiipht Jiti any- boat, eivtr Jibf\T*[ puh-tf f-ut IdU. 
ily "nJ fubUiD 4.1-uJ'. 4-xn.ciEE, fit, 'r-win-eylind** de- 
?Ln n i *3>nt r-nriFtruftioEi j lid diuiala Lt tiLHitun nxi- 
iii* ttVtc-J Licnvi U1 uiuili. l-lxrp plii-inj.il])- caiy to 
iurr ,-in.H gpmli, Quid. WeinJlJ alily 5H- pu-undr. 

Q&liirk L*kt- JiaWH E L-r r -. 11=1 a n rt rlciwdgl, Priced be-. 

low iSIQO — ind m*y bt btiuplit iait lEiindiJ tuy- 
Ittcdilt; SJlS.tHli diiwu. Scnrl r,-rr| ; l 1 |oF LjEik'S tulJy 

tfcfCTibijlR EhlJ mid wide L-lcuaE-fc ai n-lJi#r E " I c r. m r- - 

ter* — 5 twins, 4 ■(Ju.idi, 4 

^Jrilric tljrliiaM BiehItIb .ind 

Famoni "4. tit)’', W&eWj 

CJ-i t Jik [a J a d jjicnJ air, I nr. 

FXTQ !» VISION, Out- 

t 1 ird ’1 iiCu-ri Cisrpu-raEinn, 

01* Evlririidtn Fnvidrnt, 
am N. 27th Semee, 

HMtw, Wu. 


X*^ 

Send for 

ELTO Catalog 


Boys 

Fly the 

IDEAL 

EAGLET 

A ll WlKLWtt rtl (i:ac e i/tilMkHTtl i -nLI.San.sriy 
ti'aiurej ijt tiiirin*'i.i infidr-Ju. Ein-y, <|Llek 
criEr-tPicfErn; pvmrtiil®* h*:iMy m cue di- 
flvLiii.ir: wekjhi lof.«irajiletr, tllivliknehlir 
iiiv.- 1 tin) i-tpr niiw riErJ h**ie l ,tiie ml Timl 

Smd So M jffi 3 C.'-jCiJifj of jtfet* 



3 11 *Di nn 

Go nstmetion 
Out At 

50c 

Pt>nti>aid 

Idnl Iw*p|a»* k Si**!r C.ypi*r, I«l £E Wtal HA S*Efl, Nr- IV L Clrr 



Pay Ai Low As ^2,09 per Wtek 
Hrndtnml, Hickey -Daiidftmt, Indkam 

fllrrliily l , i--.l and jc-IiuIIe. ICundrr-tlB to 

*?Jn*( rnnn, S»nd l Dc far Mat ImLiy, 

HVFROW BROS. CO., 15 Bartsalasr it. , DhiIdii, Hmi.. il.lS.A. 



EiuJEii thL^ ear. fr-pwnl 3:1 
mi lea per hc>nr- Driven by 
BaAdliltB motor, Cwi he 
limit hy 4LILV liny. 'Purls 

furninliwl (>y n#i, 4 tc 
very cheap. Bead 50c 
:*! plicij. nn id 
t dE p*.Hh 
iow t* huild 
'h'.'y'j cat. 


Fernwood Ave,, Toledo, Ohio 


syco SALES C 0 , r 


Copyrighted material 
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for a thrust 
of 90,000 H. 1\ 
you need true 
prop e 1 1 e r s! 

Am ii rijrv — in ji |hcOfn |]<'l J IiUiJh-, In :■ thmki.|iar[. <ir 
in a - h i i^iiirHli'l — is 4i ilia I In r nl' lli-c riplil kiml nf 
■ski I T ji ml |hr rijilil ki-rd oF luob. 

Ii ii gin 4i , *T'i ■ I f li [ [hill imird ^ri'ii^iiin n hit k i> iIhilc 
n-ilh jilirrsIlHt tin Taili rip nmvifYU’J', |H-rfeii frTrh 
4'4mm v ciim ill ifer tflrt — Llkeilr urn S turret t H|iial jtictl 

that cti,tv skiiJi i! inicldniut kud«i» — u_od intu* jt. 

The S turret I Cutrla^ iluHrrilin nil the Sturrelt 
Twh ami liJuftlruErn thrir Send the ctiupon 

fur VUlir HlfJJMj 

Til k L s. mnnm ro. 

•WH't ^rrnEr*i roiif "iiikrv-. 

Hw ■ 111/nrlnrrrr «/ T iih'.i #IiViI 

> 1 r- P i - r.-i s — fp«r Imi^ici' 

.\timh.l r. s . . 1 . 


^itrrrir Alrrl £fJj« aJirinr r A r rf 4 piiHii^llli|i J^r 
'Kiui'n -I Ilf rAia pml jvn^arALrr bill Jr. 


rW 


tWIrr At'. 

f TiJhi 
*«*!*'■ — 


>ir r-ii^, ,-fc v . +tfj 
IrJ .n JSf-vfi. Ort-J 
4 ■ IiJb- nr !'■■ 1 iJrff 
J" ■!«. JJW. 


u wr TiW- JS.Tfl 

44 p#r rlblri-a. rwr - 

pj-Bdqg||'«,i | - | UB h 

/nVHr-* kinill- _ J.J 

li.MT. 


rrWiinr 
■Ciannn, 
fL !*th-r 


iH.it "..l L .1 r J. H. 

"I 4 w mAh fdi 
n .l rjjfti 


23 — 


Ii*. it 

.Aii-i/i, 

j" H? 
-f 1 . 4 ft 


J-H >U. 
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HUNDREDS OF 
TIME, ENERGY AND 
TROUBLE-SAVING 
USES! 


A H]T — in rhrls. mw 

p-ifk 4>tl Everybody 

I i=a:l:- jirw '.s' a yn 1u uw 

till? soft, evniTme-ac. ’ure hilJ 
JnsLlin L tail — JlL ClK-ii u«l.ilu4i 
. , . kii i-Ji! n . . . nnmar . . . baLh- 
ru*::i, A JViil lidf ilL e,ilL.|iim 
- . - ''ll 1 1 i L' n ls a uml liijuna. 

Stm -1 r-nrPrrir.rT ■ " iral, FTiEK fcw.t:|et 



4«flUiu 1 il>w sriiKNOin t’uln-i c.in hrlji 
JiTiii i IL <1 u ay : i :■ u r 'll' 1 1 If :h .Fell] -f i i-c [ Lilat i uf_ 


STEF! WO Corror^twvn. j* Al- 1 

jliasc j?Ui Sc.. New Vorka N.Y.. 

I ] ft:- iiJ niTV-ciur fr« Tnwi.lt L 

f ] 1 andw i i:f fin fuil-piiu ! 1 1 1 


"M:i=Sr 


AddtLiiL 




W, flr 
-till? 
r-i i aj 


«c*lh MPT. j i-ii, i ro kfamt. N.r- 


ROYAL 


DIAMOND & 

WATCH CO, 


10 MONTHS to PAY 


MnJ rir.lv As .mi liiIk 

lira.- r<-| I 1, I.- Lisin . - 


II-..- yfl ill It Ll«ln 
WilUnm m aJ£h r« jTn rvi 
III J0n |Hwl:iKM prrpilld 

— nn ij.iiu. In pay nn 

HTlnil. 

10 Days Free Trial 

A(ir^ '■..m nn' .■:! arnL 

Ifc. UAVB l-'lLi.ra TIlLAI. 

I buLinef In J£i i-i| il-jI 
monthly payaiiihce- 
JCalEiiP.a«|l 0 *, Ouu-tffU-rrf 
All EtHfLlLKhillKnl rld-lv CHP- 
iiiSiasTiit Vfin take no rtjft. 
Si'iKiiM'lluniiS :nlm«l » u jm'- 

nnletrl ur juaiif-/ Soak. n 
iriWrfe.L ridl- I'll™ — m, nnL 
Clips. TVTIC-I'll HI(iifiCTl<H' 

liiillit M-.lli I I ’ r y }| Iifr: I| I] f-j' 

Ti^ni/LTi: r.cND fnrr 

P-iSn CATAiasuc mtt 

‘-t'lMl liir «ip.! ,l:j.!r-,| r.ilalin 

l-llUWll¥ •; -I r-llll vaEuKa I ll HUP 

lllpr bliin-a "iICp ill Lin * * iii]*. !ci iH| 

m to Hi.miiT 
iirirl staudjitf 
nnCCli'.'f fP 'hl 
ilS.Sft up 


tLCIN l 

WALTHAM 1 

re « . 

N iiCliiblll j oil-’ _ 

La H an I IYh h h<a in 

■ ■ Ifni*: emu ivic r-cil 
"ippiUTice nii-i depend- 
‘■‘nil. 1 . Kill: * . , '.-.I y. 1 1 1 1 r 
Jireci-Tiii- in..i Film 
MllfiTil V+iL M| a'M Huh 
liho'Ni"l| 44 ITbftlC-tlZ 
*1 111 CffiiCtf 

■•■Itenl’v. Unlf l-j in 

ii ftiCHJn. 

establishes ag i', 


Look * * 

how io own 
a Boat cheap 



Tlii’ f.-.rarsus Flim-t-- l.i,in.k-,,:-wi- syUem nf F>:mi lmili! inn will 
ip IT sou SUV IkhE you want — cnitser. nmfilxnjr , saiFlioat, inul- 
Ixiujri — vni at crue^Aird n/u/J pan, 

IF vm; i.r. n-.i<cll.UtlttU-inlllikil if j i'n ram i '.tii li..n<|.< u Imlr. nii'r 
a *Kl -i r.-.. iJrl'-^i — JHJL 1 Lull luiUiL a, Rcra -jc^ Ima- Yfiu ilo lint r-. i ,J 
i'K|KTk-nM-. VDia irn-d aut lie u rnir*' nii'r Vo~d i 2 ._-t llit jiartn ,il| 
CUE 111 iLl, uek) a aarc.|il- B cn.-mDi;|M^ p| m PllDW llirf Iil'W tn 
Cdsbi. 

Wrlr.' n n kv — ! i - |llj- — T or L-liuLiilutr rntril-ax- OtvJjf lU CIiTiLh. Vcull 
t"i ^tniCu*iJ Iiijv.- i *. 1:4 1 *■ * vm: ran hnhil a h« XLt. 

BROOKS BOAT CO., INC> D«pt- 10G 

SAGINAW WEST SIDE, MICHIGAN 



Popularity 

rwr.-n iTuirkly wlnxi VuU Irani Cm 
p 1 . 1 >' A 1 1 1 . 1 1 1 1 ini lrumrr I Key q 1 1 : y k 
ndvAlKriTwnt *.m| RTpnlPr miiK-pnl 
Dnew 1 *. ':nrl nr in anfir-T.lr.nnK-C'orT. 

Tt# '.-hCilit L-.f iiijij fl-ai l-ht rl, I n 

Kn.-ni.-sr andAlA. Jl » nT «x«IUir|nA ™- 

j'ri'h, iii'.-liU It HO ri'Mi'M IJ.I’-U 

I’m r TRIAL. CAST e-J.VHC HTi 
V , 1 r 1 1 a- Tar dat^Lo and fm ldanuai 

In.u-ciTrfCa. c ^ CLC SIN, Lid. 

I’ll Csnn DuUdbu Ellshkri. 



INCREASE YOUR 
BUSINESS 

FMnsOirplitBtM-ln mmle* luOtnplM.U 1 W- J tnlnfi 
HCU riiiin. Of Itn (a*, h ^&DtJ|i. D nu]h" fintary 
Si ffHiE QijO limtw In Fnm Eanissnf Aeirrhlnp Tnnd. 

Fsnus^Dfimn. w Tsue^d in numbun 
sip tu SfflM ufterplinn, nc, Prl« 

I- 1 ms, 414114 ail 1 :, SpnclH 5 b1e» 
Andwiincamnni*. fliillcilns, 

, , — Mwiui, qufl^ilFriiB, 

£a?Y T*nn» lHv» j««r j Wrt|« • 

PITTSBURGH TYPEWRITER 4 SUPPLY CO, 

5 ui 1 # 55 Z j ?3 Flflll I’nTHtuB Pihcliurgh, Pn, I 


$ 

$ 

$ 

$ 

$ 

$ 

$ 

$ 



LiFsIiaifl Guirarlce 

AH Sir&fi Hid 5[jlua 

' 300,000 In Worid-Wide Use 

Tm V!' 51 TR|yiaijrj-CAni'ai|i|Hd)trrti*fklpfl rl>Mpofit 
r-. ij.ti If wiyrr lair firm nrvl mirb. LKt* rV.-Tf 
nvfrlc In. less 4-nic- at «™t. Hot oim Lai wurV— 

* 1 U Ijiijr fdf IC.ulf. SarrraJ la.’-r iN'i! f Kffi C.lTlaiuj^, 

WITTE ENGINE WORKS 

ITIB II jLl.ieiil Avenue. HAK!i AS (TTY. Mil, 



ni! 34 Imp-TOVKl MtentiNi Ciirs-r U Shite. II 
«m drFej. TUiLmm. HlimiuuriH j.i iinu-a 
uuncnTHI. lEiacrUceilliTrlt-ury. w rlcv tLHj*! 1 . 
4IEPIHJITIDN S3E Frrf A,.„ CfceehU, 0, 
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Only when Gasoline 

Passes 

this Physical Examination 

can it become Ethyl Gasoline 


E VERY batch of Ethyl Gasoline must 
t eg through a literal third degree before 
it reaches the tank of your car. 

i'irstj a sample of ths base gasoline gi^es 
be fare a hoard of ”ga$olij]c <faotPf¥” in one 
of the si* Ethyl laboratories, 

They delve intuits ancestry for gum and 
su I phur, heredi ca rv diseases ofgasoh ne.They 
sound its nerves to determine how jumpy it 
is+ how quickly it will knock, They test it 
for volatility — the quickness with which it 
changes from a lic|uid to a vapor ready to 
deliver power. 

Only when gasoline passes all tests can it 
he mixed with Ethel fluid, After it has been 
mixed at tins refiner y, it comes hack to an 
Ethyl laboratory to go through the same 
tests for,;t second degree. It Comes hack Jot 
the third degree in the samples that Ethyl 
inspectors buy from road-iido pumps. 

Every time you ^hll ’et up with Ethyl/” 
you Get gasoline that has passed these strict 
tests. That a «r-hy you :s I ways get K&itd ga^.1- 
line — p!uS controlicd combustion i the fine 
pr rform ance, the quicker get aw ay, the added 
power on hills that only Ethyl can give. 
Ethyl Gasoline Corporation, New- York City, 



7 I ft■ 4llJbr/HyF|l l ^^*T^«l'< , '.- J " Kj^ti finii Iri thht. 



1, SULPHUR b nsdanscf- 

ousin gasrj i ne as tonsils ofKti 
arc to people. So Ethyl chem- 
ists born pnsoli no sa m pies and 
catch the products ofcombus- 
i on r« riSLjU: f sura of low sul- 
phur content. 

3. GUM makes for i htL-S fi- 
nal ■ ! i.l l"; ■ hness In any Car. Su 
gasoline that becomes Ethyl 
must have a low gum conten t. 
Pictured here are evaporating 
dishes used to show how much 
gum cadi sample has. 


2 . VOLATILITY is the 

quality tli-it makes you jump 
Oil r of bill i n the morni hl; feel- 
ing lifa: a d>: -year-old , Arwj 
gasoline must have this i|ual- 
i t y In-fore L t cn n become Ethyl 
Gasoline. 

4 . KNOCKING is the in- 

f I i:l tma of y use li he. 1 1 i.seuug It, 
rnL-eie tmd weakened power 
hulled min lull. 'I has test tells 

how much Et h yl fluid is tiveded 
to make the patient sound 
again — fret from :my knock, 

u. e. i?j i 


ETHYL GASOLINE 
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These Outdoor Projects Now 


J UST turn bn pa S es 19 untf 20 of the ATKINS Saw 
Book, a fed sel ect a few timely projects from the 
200 suggestion; listed there, Gay Hp^er bosres! 
A cozy arbor, bencli, table pr perijolaf Handy 
Furniture For camp or cottage! Sturdy plary-thirigs lor 
the ikls! An Outboard boat 1 Qr i'.rl sl^c for WdEef 
<por:s,| The list tells you where to get plans to build 
each project- 


ThH ioci doni no re than juggcsl WHAT io rake,- II shows you 

HO^tr to |- l “ I", ii‘ Hmv i.:: il-ail a honr Ii i>|:- - . - whn! Uiislh 

In buy . . . how ho Dick jood saws . . how to cut '24 wood 

jrz 111 S 1 - . _ au k k wOl k-uench, IO&I. bun r El£. - . . and to L>‘ J 

32 wf.es . 1 wnlttn by a ntjrer craftondr 1 

In, she back he explain how to do atl your wood sawln j ard 
ti rl all *], ill*, I n> jabn. -' i , i -r arid U'alSi'i wuh I ■' r viEirld-JaViiWSI Ui--*f 
Sl**l ' Saws and h-“icn hF ihpwTi ycau 1C cf Klie \tf.rtf n*i «nd Ipcill 
lor Ih-t nodert ho at shop Send the coupon Mit a dime to* Iho 

bnck 1 . ^i:ij >jr! nuir 'fan l al tit T^iir w&.’kphpp lhi& ± 1 . t.tici. 





L-J< 


•Seril 


^^■1 HlL IE A TYrr^Ur wr iVp, 

IJlIrr-r EWE**r». r,l -"I ,. rr 


iril'.'l ftjr~ Jtafcf Jl.,4 

.ki srp Mtr t null as -fcarLk. 1 * 1 


] E, C AlkinT*ad CarnCianyj 4}*$, Illinpli [ndiienpoliv, tad. 

| I Enclose a d ne For eh* ATKINS Saw Gixilc. {.PRINT below. 1 ) 1 


Nane 

Sttofi 


| City, ... . - L 

I Aty d*a!er 


Slain . 



without pa war - ' ,■ 

| . Wj SBf J - ““ 

n ghup of your cum J 
novr sad tenp nil _J 

Urn profits. TliU mtxl- J - X 

ern H trod work or will 

etftrt you oJT right. indud™ J \V I maid PILW, &' 

$end for catalog! aad , p c ' irruUr np 

u Mid arrow nil t 

7HE, PARK'S VQODWOR KIHG MACHINE CO 

n,ph m i. ISM Xnaiill.. SfrnH 

* +\ *swv 

nAHl /0 SBUr A 


»T»v.'P 


ideal Chests 


fnr M n it It i II i tH 11,11 rl Tnnfr- 

iaaIotj*. Ctnxiw- fffirns iijaviF 

-I j'l- h plinwn 5|i FrCKi ^ ":i 1 iiluy 


W rj q D WQTf K J W G M AC H|IM£.S 




ttUDhl VOIJB M4Ht Oil* TOOLS 


WITH THfc — ■. p 

ARKOCBAF 


' ElZgD_ 


Send /of 0 p f= l'm( No- 3 r lirn’r [biai|{ -T J □ I . 1 Pp-rCcsEim Tiii.Ie, 

Brown Sl Sharpe Mfe- C'k-.. I'TLiviJrcurr, tt. l. F T,?. S, A, 


a 1 / t 1 „ ( I.L . litre to n Inili* fhri' tniifl with ICI* 

4 fl llJCt Of Id IRC iwim mid JI' hetmeii Ecoten. 

Ci 0Tip3yte n'ltli bfixuxe bt» ri nmj ^anl 4*ttji pullej-'. 
and benvlt-ot oyer buiilh tor tlic Enoi«T- 


; 27— 


LS*ncf tor catalo g J3£/J 

■ i«(«j ij iu . —as*-' 


iTPHEH. AaCON COMP A Nr. TflFrdfl, Ohi» 


New Tractors f r^Old Fords 
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Mail this 
Coupon 

NOW/ 





n ie „ 




^ c 0< 




YOU can EASILY own a 

REGAL 


t Nil ij’s a bieli-ei'mic precision tool, 

-'Lou — built by Ijellliitid. mi: hi ijiliIit 

I hi 1 3 jlslimnl p^rnntcc, at a low price, 
on an easy payment plan. 

'I he Retail Ik built fur lhi b i b i|ii' nnirnli'r, 
repair nwn, prnre mechanic, or for 
jEjilu manufacturing. 

[ I h up J H'-Tt'd i h 3 ro rt h, t r lie I i lp t] 
appejiCn in the praffneianivl,, 

J £-t I he ruiE^Ii Linage of 

the amateur, Viih it you 
h'-uu [irmliii'e work that com- 
piirr# fmoraltljf *1 itii tile 


'Ihn - l 1 -r|zuL I - tin Lit in “ 
five |fi kni'li 1i, | ft 

tnfli. IVIcer rnii^r 

, fruen StIIS lab tfl 4 I r 
f I -i I In' Hliabwib .bt.r.p,- |a J 
H> Inch. ([( Inch Lev- 1 
I Vi ffxiEL rfiil-nrii), Jirnd 
Hilb I'Pr 33 tPl_ I'. IP. It. 
faiMury. Inilaial |ujr- 
■ imit ii|St'.l|l>L laiiliilli'a: 

Ln na'illlhjy lull uarjilH 

of *i7.lt. 


result -4 ailpkiinril on highr T-prfeed la I lu *. 

I lit l:i ): h l-M-peed utilfcJivc Ipruil- 

Btock rnukr* tbjwrd null feed nlmn^in^ 
"implc arnt sure. Feed roil IdIci'pi tlie 
wear off | he lent! fuirriv., Moving purEn 
eiieloai.lL No overha lining ul^IrtictiipiK. 

Hr|fi;4lltaillpMl motor drive 
ihrougb multiple V belts. 
Imhc is furnished with atl 
ncccaenry oquipmen t rrpdy 
to opera lc» 


The R. K. LeBLOND Machine Tool Co. 

CINCINNATI, OHIO 



j 
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A ■’Hl-Un. block of irt dropped on thb k'clkwi han- 
dle, bontthe lever, $tfjp]»d the aereive *nd a|)liijter«d 
the WChmL Larger gefewi ixn..LlfJ*nfjt be used and the 
Ififk i-ould nut be shifted, A new do or seemed j>ercv 
soy- Instead the owner fitted the aplintera hack, 
fitlc<J the f*:mv holes with about 5 mails worth oF 
SraO nth-un Nm. Land put baek tire -screws. When 
(Jjc! Smuath-Qn I h i. l loi'k boraniG Etronp; 

new. The repair will List 04 long ns the icebox. 
Aiiv handy man can mi via.' equally practical home 
zmnJ automobile repairs with Smooth-On Ko, ! anil 
avoid n ri-imir bill every time. I'sc it to stop iraks 
in steam, water pas, oil or atovcjiiinw, rrit-rn I mucks, 
breaks or leaks in fLitnacea and bailors, radiators, 
tanks, sinks. poc* and pails* 
make kioeo handlea thht on 
Umbrellas knives, hummed, 
hmifl]ki\s, drawer-. etc., tighten 
loose fu'hnvK, Irookn, locks, door 
knobs, etc, 

AuLimcbiEc j-ryiriirp: — 'Mx'kltijj 
urackcd vun jntfcel 1 , mad pumps 
JJ-iHHl :l. : * if, HtOpjHIl* Jrjlki ill nuL- 
HUir, li'Hi 1 COOTnCdEkiU. huh link unit 
c:li, i/il mill unbirjrl lines, mnbinK ii 
i ii irw-lwrHif i'linL I niwiii i-sbnu-'-l 
|0|,|I' Lnnni'sit IlflltlT. Hfibci:lliiig 

liyiic Iicndliirta iui: i ■. kr- |:.i..-: KruMw? 
«ip» !■ 'I' arvl nutr fjum 

i n# arad iil.iiii; off, etc-. 

J J ' is- tt-tt [rfrlrrl! uMiji l-r., wtH-t- for and 

IM« the SnHI olll-On. S£i>;i:i,i (!mjk, 

Gif Sma-atfi-ttn ifu.il I in J If,-. 

i.V I'-'ny at . 'nu hATe/irar* store 
at if Mdbifiijp dimt from t.-n. 


Home ^Auto 
REPAIRS 


SMOOTHS 


In Your Home 


4 tux mnrve-Luua. pr-actinal Moult, 
hhIottiu %AM r-.'J 1 .p»i , '.l. . V if- i lineal 
mm unni(Ta« and pri ji ko hh ;lV font. iry price*. 
A ■cinaplnta Ji !:«■ nf kjijlh Btmidnul mid l &ium, iilni 
a™|»fcbl 6 lit I'ju-' price? with e-.ic-Tir, riu.e Service. 
WriiofurWg, t ItEIi CtMuHiie. 

lUc-UI. G-lt 

Bll^lun. SVln-ag. 


PARAMOUNT MFC. CO. 


^JrT 


'Writ* Tor 

free book 


BUILD YOUR OWN 

AUTOMATIC ELECTRIC .REFRIGERATOR 

Why fray UOO.Ofla.Tirl uprebriin? iw. 

' y- :T siNii:i:l ir -Im V. hi hiiimiI ' 

In 1 1.M 1 1 II. n.irr.ulT ly-t.jd}. 

:ullj- rr^vdc Mo upciisl *.,*3,1 
newHary. OpcriiclJie nai. gnaU 
Li y Tin ■ i il3n of ttiii lilrj.- katnu vi 
' tl|.|Vf|i |i, K | tv |. ClllsiipSisUl 

L-Jrfc-tJin-.^ ui iuirsrli Jrjl ll JEJ. 

Uiii'u'u* 8, iP nnuii. 

A U HHtiHipwiHi: (■■:■.. TDQ B *r*t I By?.. Ji CHfl 

“FLYING CLOUD T> 

tjet denb-ciit pnrtn aod ettar Mn^- 
l.ririd li.'J 2X1* 1 1 1 1 ., 1 1 - 1 , Etriiil.ly MLtijn in 
liMPfe hh IiiiU f iilv •)!■:■ p>, | aisJ 
HimcleO. Her aiflnJrn aritTiLir, biJI, eipf.Tj.ii, 
ileeil ayed, rr I . I v I , ri(i^i i.* II :k", rEi:. L kim- 
(ilfft* r, , r ji i, 

Hh Iin.'ln.ml ,;jjr. Sena ] &c 

4 iryi c-j-i il'-s ui uli >pe uail eiibeliea. 

ftOY HANCOCK 

3S3 Ddif lii An*. iP^rifire ulh. Vb. 


Hh. WhfMi inelHl 
He l.eii|r ?l rurbeuj, 


W .j, 7 s'T ^ nrW busln«H 

por:eHi(in eE ynur evn, 

Wi Ll: :i]t r.'iC [Flu le yoiL 1-j.ia 

atfci'J [ff Tlim Jrtrtme 
il tool CH>r1"rctMj''niHt r runt 
in a Iv* wuL'kH «ara bic iDeinie Lxv bwvItk itta , — not i.-it-:i ir-u‘ 
bi.it itir.jpM.iii ■ CuA.v (ef ini Ec* iiC'iniT trainiiir. h,i r 1 1 J- r 1 1 - r i-iijLijiL 
n**d(Ht. im ffuwj* (o I "i;i . hv nsvary, IlHpitiliifac^ JSfri. AdiSrttf 

Stcpluinaonf.a bom fory t r Fackitny.Hnsrntt, M^&a* 


DO YOU 


A H. It A 1. h c-nran e j n ntr. .VE ■■nTi< post. 

pi-E handle. ] h cmernil le,rrart. Inieri 
iTTiW IT Lll JiC- ™ "■ H:ilrl-(J'ip ,r thin J c j ml It n a Ji v 
knvinB both liar'll J'-i-e In Inn,:, cip pinx- 
Stinlik lALiec ]| ill lilt at(rr buidcis Lr'.’wncJ. 
I'aTrnc'd n'.-uA.'? sisi fu-udije cn.f:. sp. j: kj 
bever ires. Cjiih j 11 un up ro niJim. IF 
yiHiB lir.-rilmc iti-pjvly nr hardwire dealer 
em'r supply yeu. we'll ,ln|i iliren. Write 

yii II i ll Ji:ie J II :l ail ll rr- ? ip rh r p,j r^i ll ?iF r hi g 

ad n nd jend with gJ.OO :ci TJi.e £,vernJy Cp., 
1!^ tilf Slreel, FreltPhl, ltd, S.lJpletLt:.r 
e ear? meed cr mun:, nrurHcf. 


SMOOTII-Cl M kl flirpi. 37, 

CdJYtBLT UJtapzfc W Ay,'., JirTuiry iIL|Cy t kT, J. 
Plcpsc stfind the Fm; itmcotb-On I(c;i!i-.r Drxik. 

Slttorr:,, 

Adtlrcsa. ........ . , , 




Big A ft. 


FlUfl Bri tldCU. nttiAl Frill -.'I 
3'ti W i 1 : r f ll I I.l' lim .i . JlV.M 1 1 1/ 
rail El 1 :. R [M'r I :'l 1 Eyr L^lrn: t ■ r h:i:^liii| :tL the Siir,, hii'lucfeiF Fit Pill. 
L''bil Liu lihkI iifijL .TTIinnr:i[Hr ( 1 iihrtVnF«iJ . Hilt TRhjt. F'>H |iljl'f, 
R I '. . 0.0. ill. IleesLm. Snincr £ iLnup.ir!:, !^i. Trnrt^n. N.J. 


DDo Your PRINTING 


Card,, riel jvimtit. Spw Iih. edYvrdhiuir. lel-tla ere. S i . ■■ 

: : i .'ll L'_- Prtiil l*r Obtim, Bfq PraFIbjj Jill, > nL.Ilu 

ICu I h - ll p-lnd : rr! lit:.' h ! ri rr r ■. I n , r . 1 1 1 m r I r . 1 ".r ■ . 1 1 ..III!) 

r-trmiH, JIL UP, I -ta* r ¥ I 4 f, Wn(t- J nr Tr.-y- e*t-j hi* <K H II 
in W P ■ L TTi 1 1 1 1 eoupi:'!!. Th»K#|e*jr 0fl-,0.:t7. Martderi, Cl, 


:'Ii-j>l- lend me tin: cuILijIiil* lJ yuuF |iii;.Lii|j pi cuusi ud i_ll 1iuL3.iL 




A d-:!rrrPt 


Hify gt Tvut. & St*Lr_ 
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CATALOG 

FREE! 


The Bert that xhilt -gae? ct/te rtone* ran 

prwJuc« ii-T n<UT fci^V .prrria. IV-G-DUl-T 

fh\pmcrr{ tram ftlCtarlCM t< j a-r 


This, tried and pruvctl plut'L ho* started cfuitiy !'■= 


itifiti on the road to and andepcndeh t !»■ 

oomoH Thcv tutu have their own skvuly, war 
'round btpdt'n-wt ajid a Hi making I 5 JG FHOFTItS 
■ i 1 1 1 ■;!! •him « on Use FoJcy Aulotturtir Haw ilior, 
K. (?. Winters writer, "... aver up: about UO havt* 
:t day :irni moke 1 From ?TJ to 
Sin 


Luxsta for Family use. AlKsfuttit rflcinEinodels. 

i i in pi iinin~jr 

na.M ^Bb ■ 

Improved modelk. Enfe and mwliT. Strand lynA 
iJttiahlt. Ip raw end HaindJc with oar*. 

Curt i&w 

*in.M flpgr— _ _ i _ ypwniji _ i iiir^^fMri 

Thmi mod eS» and four lengths, ItvA Lading nan-ami* 
able Bponsoii (SOMa* r -\ 


IfoteioprsV Kuonbout. I(5wu3 I S F t. Sjiecd 2Sto35 
mi. pei hr. Complete with 4-tyae et-diot ■ natal Mu, 
LiieLiKbQit efcctric eterier K fld reverse g^nf, 

dAieC rnri-SA-vc mDrHCr-Mti[:R' ejy ■mA L 
J^ciufaMr-V (J‘i#-Ecn^-i 5 1 f Zk*xE ^l>i££M! 3 H 1 /ra^lM itfc vn) 

>IWO LMtBC FACTORIES < 

THOMPSON finas. GOAT MFC, CO, 
2 l 3 A*toiiE ( , / TT'nifd to \ 113 H-lmSt. 

PtiHTico. Wia, ^J(i 4 s--riare^ eOtrM-AMD.Fblf, 


fOLEYSSAW FILER 

FILES ALL KINDS OF SAWS 

This out; jiun-tiinf! Rios nil kinds; of saw.': belter 
ttiun the iiinsit expert hand filer. KvisnM nil teeth 
»t duitliw time, aui/tmaJicalln, Fuloy-tdr’d paws 
cut better, r;«tor. ^kfiiier, truer iiikI Ht«v‘ Hhsirii liinRcr 
biwYuuc trerj/ jjjin nd*. £&w lkh prefer Fnley-Fueil »ni. 

START IN SPARE TIME AT HOME 

Yfl.li ran build u|i :l fine paving «Lsh businoH^ 

rLpiit at home. NO CANVASSING. . Bum 
while you pav — ww help finance yini with our 
fcanv Puvin. nt Finn. Mhi stur-t tn cuny nnd pnirtiraliy 
nii 4ivnrh.is*d cip+ns+. NO E .XPhi P [ Fi NCF1 NECKSKATLp 
— r-jny iiv.rt sirnl ni> i=ii l- ttm in. i cm -ran, cet plenty' vf 
biiHLiiOd ii irti tlie EcO'.'y. 


SsH A.*™*/ Fmii-..:. '3df<u jgMH^SE,'^ " fb. 

fir.. lx. iww fcf*'-* h i.'W U i A X'.Ar 

p-’j| UHraB.M J.Jj.ipj WIJ- u 1 * In I Filer 

buwi mmln'i. uiM*#ih, id n i a jDi nm 

,.;ir»r» .4 T|.rr r,.rl„r-, Jrl 7 r— d *~m|l| l|^- I^TP* tl^ »lfl 
\il.tr ^ i^-iiii. Ir Wlilu .a'dirt I U . r»hl-' IB !S 3 «■■■ e '^ r!U. 3 . 

nfaJ’.-iE rf .i.TirJrlr II A Jt liie Jf lfc-liui IlT UmK *kd 

Bfci.fl. Lhwd ira^iaalAj 1 la-i . AriC rrj*l 

HESTPN A AtoD ERS-QN. tOT imna ^1r**L Futield J mi 


CLiwasisu * p r ; re 

__. — KRAG KARBINF * HAS 

All cl# qiulIiliM &r ii tirt ariri rifte. * t p«p 
, |n fjM ui»d .■airdlc.-.t, all ■p»rleirr pirla 

I rmrarRrnj fiir 4U piKsr Kr-iil t-Kir £ct •■'ir h i re Y j J " * 

Mi. ? | C r i. iiairLCPlI - 7 * II .! £4 -if TIC-TIPI Hi"lrVPlJlMB: “ ■ 

Cuu . Anaijotwr. CvMr. JfrJ upt'c r-K-de. 

Ltt--:*T IK 1 1 «■— .1 IB id AldlH- U lMT rtTilliVel 

w.st«n»i. mb. n«Dt, r, w^isih si^ rniin..e>. 


BIG PROFITS 


123 



This is the iirvd nf >tniaj- 
lirLtc hero imik. 


Big Profits — **»., 

° ini far Tt ie e (tKAP, 

OrPORTL' Pi I I'V *Sjacij*meLMFq>eiident. UetaturtedNOU I 


i/i&icisit J-nftttiofTt from 

BURNING FOOT PAINS 



G OOD Yu "Ait. I'nr fnn-1 -julTurers. Now you «in gr| nlirf In 3 
ttMitds |ro« ait*, liiiiit, bumLn* fuel wiOi C.'ewfli.itt*. 

'Fliiii -new jv^iry-WKicf '.nnishjr.f; tri'am. contuibihii Ih-.il- 
Hb! isito .n ; -I ifnfniytU.a. >i:'i;i^ rikbl fiDiyn Ld TrrLtateil ittsViiS ruirj 
ttoHeii— dru-WA our trillammalimi iastaatlr — makes JOUT T^t 
FeeL idwl., UOOihtsil an d enenJonahln all day ImiR. (J9l>i>0( 
starii, Cel COu]el>f lOdny. 


Mail Coupon lor FREE PLAN 


Foley Manufacturing Co, 

IHFnEHy BEdE i.ll Mein St, M, FT , MlHiUipelK, MlHrt. 


| - L»r Ih.I Ln in 


rkiit *unil in# ir FRElC PLAN tellinc how T ran cel 
ari*d Ln jimt own bwi'im Ulii^r m.wj- i«n til* 

| mat to fimir Filer. 

I Same. , . . 

t 

| .liLiJr r-iij . . 

1 

E- m — - 
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Protect Your Ideas 

Take the First Step Today 

If you have a useful, practical, novel idea for any new article or lor an 
improvement on an old onn, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents arc filed in the U. 3. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though Hle> inventors may live in d film rent, factions of the eon ei try 
and be entirely unknown to one another). In such a case, the burden of 
proof re&ts upon the last application filed* Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose tio time. 
Get in touch with me at once by mailing (he coupon on the opposite page. 


Prompt, Careful, Efficient Service 

Hew 3a i'KC, vs | CHiKnnuaLinn devote* ite entire time and attentkin to patent anti 
trade mark eases. Our offices are directly aerona the street from, die Lfi S. Patent Oftim. 
We understand the technicalities of patent law. We know the rubes and requirements 
of the Patent Office, We can proceed in the quickest, safest arid lies! ways in preparing 
tm application for & patent cnvnriny ymur idea- Onr sueccw FuU) teen built no Huh iticndlt 
Of careful, eflioiont, aa tin factory service to iavtntori and trademark owners Located in 
every state in the I’niom 


NO CHARGE for Information 

On How to Proceed 

The 1 1 - K>k li‘ l- allow n here contains valuable information ivl.-iung to patent nrrwiftdute that 
every inventor should have. And with it 1 will also sand you my H T(ecora oF Invention 71 ' 
form oel which you can sketch your idea and establish its date before a witness, ^uch 
evidence may later prove valuable to you. ^imoly mail the coupon and J will send you 
the teoklet, and the “Tlcnoril of Invention" form , tomslhtr will* detailed information on 
bow to pryi-ced and the CMte involved. Do Utw NOW, Nn need to lose a minute's time. 
Tfcn- coupon wilt bring you complete information entirely without charge or obligation. 
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My OfllpfcS 
Just Across 
Slncl Freni 
LCS-Piit^Office 



CLARENCE A. O’BRIEN, Rejtitfited Patent Attorney 
70-J Security Savings ant! Commercial Bank 131df*. 
Washington, D. C. 

(Or* Suite J106, Dept. A-1S, Wool worth Bldg M New York City) 

Please send eciu your free book. J " [low to ObUih jc PiiteiJt,," acid your " Record of luvuntiob H 
form vi IttOU t atly cost or obi i gatioii on coy part, 

pJwne,, . 




A * ■■■■■*.. Jhi. . j r p a -p p a i p a a i p a a r a a p ■ ■ i pa r p a a p ■ a a- p a a- p ■ a- 

[Important— WHt« Ot print name plainly and address office nearest you) 
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□>ur Nw York 

Lil. 


fl*|ir Ph llAri#il nh In OFflq# 
424 riiBiliv l>® j. 1 rail DUe. 


VICTOR H UILDINU 

Pu!«i>f l.^[.iailB XI. *. Hal-ril 

•PNIl*IP« t-Ttr|c(M *P M« ■***«»■ ta-n U** 


Have You An Idea? 

♦ FOPl THE PROTECTION 

t/tir urrer: of touh invention 

YOUR FIRST STEP -The Inventor 
should write for our blank form “RECOR D 
OF INVENTION:’ A sketch and de- 
scription should be made on this Blank, 
signed, witnessed, then returned to us. 
We also give our opinion as to whether 
the invention comes within the Patent 
Of lice definition of a pa ten table invention. 
This ■■Record of Invention 1 ' will serve as 
“proof of conception/* There IS no 
charge or obligation, for this service. 

Our Five Books Mailed 
Free to Inventors 

Our frustrated Guide BOOK 

How to Obtain a Patent 

Contains ML instruct ion’s regarding (J. £. Patents. 
Our Methods-, Terms, and 100 Mechanical Move- 
ments illustrEited and desertbed. 

Our Trade Mark Hook 

Shows value and necessity oi Trade Mark Prelec- 
tion. InTermaticm regarding Trade jVat^ and au- 
f&ir competition j>j Inula. 

Our Foreign Book 

We have Rirect Agencies in l'\jrei.itnCuuriLrks.arid se- 
cure For-efigri Pa tents in shortest time- aild Idwesl cost. 

Progress of Invention 

Deecrip-ti-on oF World's Must Preasint; Prnb-- 
ietns by Lssdint! Scientists .mi) InvtLiturs. 

Payment of Fees in Installments 

It is r*H r^.iiKniry lE,:,; lV tiiL:il ci >it Cur t be preparation and 
piroiecu I inn ol i pint be in one payment. Our l -.ihhhi 
it tn narmil dllt ekien Li in pny kit ibfcir m three 

LiwCSlImcpitS :ii 111-- pnn'iiirsikid OC thi? Mpplicatwri ixkikhkm-:- in 
our r-ll iss. L h: ; plan the say rurirn u;i>iy fur the inveritor, 

He Regard a Satisfied Client as our hest advertise- 
nient, and furnish anyone, upon request, lists of clients 
ii] any state for whom we have secured patents. 

Highest References— Prompt Service 

— /?easonnfe/e Terms 

VICTOR J. EVANS & CO. 

Patent Attorneys, Established, in 1898 
Main Offices! 789 9th St., N„ W. ( Washington, D. C, 

Neatly Opposite U. S. Pa fen ( Office 
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D elays are dangerous 
in patent matters 


IMPORTANT! To Avoid Delay! 

YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN 
OUR OFFICE to save correspondence, secure protection and 
early filing dale in the Patent Office. To secure special prep- 
aration of your case send S2o.OO on account with model or 
sketch and description of invention. If the invention is not 
patentable we will return fee less cost of search. 

We Assist our Clients to Sell their Inventions. 



Our Larne. Comprehensive Organization has been established io r 3l> years 
and oders Prompt, Kfijeiera arid Person*! Service by experienced Parent 
Lawyers ana Draftsmen. Every case is in charge of a Specialist who has 
been selected for his knowledge ,nnd experience in certmrs lines d£ invention. 
Ollr Lawyers nracliec in ah U. S. Courts and defend clients in am la involv- 
ing Patents. Trademarks and Copyrights. All Ccmmunicationa, Sketches, 
Drawings, etc., Preserved in flrepnKjf Files, strictly Secret and Coitfideit- 
tl«l. We shall be clad to have j on coniult ua or to answer any lillu^i ion -; in 
regard to Patents, Trademarks or Copyrights without chnrteor obligation. 


FREE 1 VICTOR J. EVANS & CO. I 

I CO UPON I patent attorneys i 

l I nf.w york ofjucks mtiCACad iiki'icui < 

| I DD1* "W rmLwrertti till, Id.. SuLt* lUD-iJ WHy tfildtl. 

I PI Ul.AClHS.rHlA OFFICES FITTEBURCH OFFICES HAM FRANCISCO OFFICES 
f 1 Mlpllri Chll j. TiUiUHJo.. SI* Cmpljc Bldg. 14 Lt ILuIrtrl Jii Jft. 1 

j MAIN OFFICES! 7S9-9th Street, N. W. t WASHINGTON, □, C. ; 

■ CSenl-rram: Please send m< Ftt* of 4'Jkdri# vnvr hr,Ak-i lideacrihtd cn prersdinEjHgr. I 

I jVa™ | 


j Address ... . . | 



CHSlc* 

fvltn V+rvi-»y sue. 



Cur IMItLbur.cA DHIeh 
(vm 51 * biplfl BvIMInc 




o-f S441 Fi^KdKt opn«* 

Sun* I r? I O Huh-.rb Bulldkc 
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jk him mm y awp Booklet Free Highest References 

^ ^ 1^1 | j Promptness Assured Best Results 

Send drawing at mpdet. 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Paten; Lawyer la the Latest edi'-lcins nf the RanJ-MeNally lJi.rfcct.ary of Banker? and 
Bjink-Rceornmendod Attorneys,, published. by Rand -Me Hally & Co,. Chicago. 113.; The 
Banacat & RynLl rarertary of O nuTHiirrcd Attorney:!. pub'.ishc-J by Letul Directory CcirftarAEipn, 

BHtoi, M'juq-: FLukH ' t Law Lilt, publiihed tv r.r^:J nlrtLt^y PtibliiJileu Co., St. Ltium, A men 

k n Ljiwvcti. AniSi.ci'l.-nijSdh-ViJ. > D Cleveland. Ohio; Bsrikerw Service Lejol Dinrtny, lyubhehed. by 
Rankcm Service- Co., Beaton, Me- is., Ryfn'« Law Lilt, a Parle Place, New V«k City: WMten LtrjiL 
Directory . OitihJhi, Nrl.:?u;ik m, an:L :li# NatiMWl ntecrcqfcy of Attorneys-, BattLnare, Maryland. 


WATSON E. COLEMAN, 

netstsTEfiea patent law ye ft 


Victor Build-In*. T34 Ninth Sir#**, N. W. 

WASHINGTON, D.C. 



PATENTS 

TRADE-MARKS 

Don't Lose YtrUL Rights 

To Patent Protection 

Befarti disetml na vtnir Eirvrnrln'n »« anv wnp wnrl 
h " bluhk Turni “EVIDENCE OF CONCEPTION" 
ta tic pinned achL wi tnrsseil. 

LANCASTER, ALL WINE & ROMMEL 

111 Ovhir El«f W 41 «IhgTOH, D. C. 

i^rl^uuarari qffarmi 



INVENTORS 

Out bool: fTarent^flue jtive*i I hew? 

lim t UtEl.UJ t Stm K. W.. te*l. $, Wuilitfu, D 


itJio dcrirc I’.rziwt pmlits 
kruiw and Jie-ed certain, 
simple bu t vital fif-W "r- 
/irrf applying isirPiit-'SitH. 
fiwli: sent irtt. Writ# 
t tank. Iltt. 



WITHOUT r nji. WITHOUT 
Ian af dene. WITHOUT di srlasinic cu 
tnynne, even ta us. THIS PK fcF. (IDt)K 
TELLS HOW! W tile for yvui fti ft TODAY. . 
IN' YEN TOILS, — Dub't cipcet yijux IiK-fil 

Airorcey :n prorek:; yau (in ,,-uag ii-iry 
lirliiLl oE lidnllnacdon, 


BERNARD & HELLER 

3i east i?- it new roan 


PATENTS 


PROTECT YOUR IDEAS 

tVrfi# For FRFB BOOKLET. MOW TO 

OBTAIN A PATENT and KECIIkLJ OF IN- 
V E> 'Ll < lN-^i if Fiend [ir:iv,Lnfc nr Ijt 

I'unr InvettlluA For E&aminiUkin. 

Promptness Assured with Best Results 

MILLER & MILLER 

REGISTERED PATENT ATTORNEYS 

F*™« (VI 0 mben lUmlnJm fc.n rp' U.5. Ptlinl Cl Heed 

Dept, A- 100 S Wa*l#orth Bldg. New York 
255 IWc Cii II Building Washington, D, C. 


TRADE 

rii.AHKi 


PATENTS 


COPT- 

RIOHTS 


BEST RESULTS. LOWEST FEES. PJ.R i ijul rntmErt pm am 


TPrfo* fe"Jir Iit Iph nlc-rrxilk-ii — So -jC.lui.rKii. Hirdm nricixi «cd -JrKML*»*t 

cf iCiTra'ico HARRY W.' iDHNBDH 

]UMn4 Ti***i Li I Tuir Hart Jliuru-f 
flMTMULT H ■ MRP H BlfcHiH Nr; rrjHF-r u. R. PATKNT OFFICE 

MinNr oi *1* itan: -^omH Gqwi -si i .i □■irwi c-f C-acu ■■L-ia. It* C-vui. &T 
Asc-ilr rf I liv.'Kl >.-T I'-ti jiiL-li. u- 1 rba- U. d. Ll-uil cl L'difiou uJ 

J 'gi¥tillLL BUILD INC, WASHINGTON, p. C. 


■PATENTS 


Tiu.dc MarkicCi wririil*. Pnicnt 1 .LlinauiKi I Innrlhnok wlsli 
ilLuxtrjiLmein, |tN.3 nnjCniiaKaL move men Ik. Seillret h kimiL 

ALBERT E. DIET ERICH 

^UL'Lrajcir lef Trccf C_ Di'c^cric-Fi rt Co. 

formedy mt-mlH'T SI«a- ' -iniiiw .i ,i-- l 1 . £. PuteuL Offlrt 
RFC 1 S T£ H E D 

PATENT LAWVER And SOLICITOR 

H 21 -A, Ourjiv IFSLcIm:. 

3& Venn' Experience Wulijngton, P.C+ 



TO THE HAN WITH AN IDEA 


r+ ihiV jh«n^"l ^lAnl rtarn. ll:o!dac 
irnm r-*r ulidwii !4*» TNv qe cihiuiaL. 


Vj.-I.iiiwy Ailai 
IiiI'jI ■■■.In n ifi|J 


IRVENC [. MaCATKR AN, Patent Lawyer 

P?r«i lr |, wiih mp hicEHip- it RICHARxi k, [ip[n 
130 InlimiUDHl lldf. Wl^lnilin. D. C, 

+1-E bark How H,,w V*lh -CFtp 

TRADE-MARKSi 

ROW LEGS? 

tmti flAarrr* i Pjt'd> 

Kikta Trniueri Hiuir- Straight 
li Lets Sent In or Owt 

Frr, lln.,kl^h — Plain f!iivrV:p^ 

The Ti, OFtnien Co., urti. e 

ii.'U'J: JJtnc, LnJ. 





kEMyv|SL> FE R.MAN ENTLY 
Rl>1 YffiirfiMCf. neci. ornii uniB body c\ mSI. 
Ijll:4elir|y n'Cilcs ujiiI SymICb witb "ANTI* 
MGLET-" One: :ip|il imlinn rSnivi it, ^nffl 

--tjiiy tn i|Pi» — l'-n i nkw — fniVM wk I -Kiir, 

■ l™ , r| -ijrrt'i.-Jiilly bV Dll Vd«. lulls. *lln 

vp^cIdHkp siriiJ w^iuiy <Eij 3 e.ru Tor £fl 
y^nrjk U'i iCii flic FRtlE. bonklrl; an i rrr.L^ 

| n t n-IL kirudi nf* m n- Jm :ml wnrtA, 
\ni]*rCn..a05flmul:hRit. I l_lncnIn,KrbT_ 

SHAPE your NOSE 


1 AH FAEY 1 

L'l 'VATT-D 

Aniti Nose Adjuster ehape-i 
flt^Ji Ethel carijIagQ — tiuitkly, 
jncfi.ily, {iiLink'w-ly, n']iih> ymi 
sbLT]) tir m.Frk, lasting Ttsiilta. 
Gdd Medal ^Vinner. D.nJtoru 
]irai« it. 78,000 usetE. Writ* 

t-::-.l [IV :,r FREE BOOKLET, 

INSTITUTE, Q-U Anita Sid*;., Newark, N, J, 

Copyrighted matt 


»rial 
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A MAXI IN O 

SCREW 11011)1 Mi 

SCREW 
DRIVER 

ScnMunnnt new invention! finmw- 
driicy Eii.Jj.P-S Kcren-ti tiahl “liiLe ,Y<"i 
drive (hem. Re mavis. biMTt* a crew a 

rn -II! i IM'UcVlUW ll ill' | -l.iril- N- ll. INHU lllltio. 

Pcoriiica ri cnlril li i.n l for nil vrf«- 
drivltm mark, IS,. tin fin aIkIi! to Jin-yhmi- 
ira, i.lt 1 4 ri i fci t-r: . nitllo nwneri. borne uwn- 
ra, BnciEi-j. fii-tiji.-s, Jtoris-, riertri’ 

r~i u rT" , cr i_r j H" 1 1 1 1 ■ : ■ li-jiuij* -Imi-Wh, j^slA 

ptUilioaia. etc. Ik-I bf western Elcriiin 
<iftijr.':iL Electric., Wi^liqjqlrnmn, EtiiJm 

:JJL. I runny is' InyrH- 

A Clean-Up hr Agents!, 

Hn'n a REAL MOKEV MAKER (nr 
Shy nniohCj, Pjyr bio LOiiicst u.iLiidiy 
hi.Ii.li r:_-l!.y muli.1, I UD '.; iimfiE'. Hij lh< 

jlrrt In yaiir 1 *TFlfoir> fcn ifletin up with. thk 
vrhLrtrrfnd hIIet. Write TODAY tor 
Fiiw Trial Offer and Tull purr la id urn nr 

:-H-jir:iCI-..|i:il iL* ULXurlnii [hLiii. 

JIFFT-TI1X MANUFACTURING CO. 

HBl WinCim; Bldg. him, Mul 



AGENTS AND SIGN MEN 

Earn up to Sltfl WhIiIv, and over. Putting up 
OUR GENUINE GOLD LEAF SIGN LETTERS 

^id fftarc ind nOen v, li'lnv,-, bnaril hIkph, triiakr 
Mp] |l^ ►.!< n> . T.I h cdtni iti&Mi M nhier Hcript 
- /in. iliiiL tjliMlmk^M vrnlhfeisu, jLiiidy nr |>y t re 
(Ii:,ii.:lthIk. a pTrnmnent iMi'i'iUM-'. ffo capital 
nr *s [Mf (erica fraiHred. IGd do null id Lu nrrj 
City, yumjv'-ej owl LJitra'ri.'f Put. 



CONSOLIDATED 5HIPF LETTER tC.^, 


■K V. Vap QlrrP 
IIIC*G*.li_LlhOIS 


AMERICAN METHOD 
Pays Rig Profits ft V: 



I'hAIfiS inri Job, Get Into busk 
nra for r»» r *■?_ Uo milii-r Trlia^ 

*Tl ail ViXE JHI fcPTW "z — 1 kill /H; ,- ik.t 
KTJkUv b— ccr»‘ :ridppaid-fu i.rr 

Anr*rk-ali .Ms t .1 * b fMitf itai ruv .ir.j I 

^Slr.i. ii sly rn* 1 -fui ipOiH. -J 

i! uehich flwi e'rfackjie mt § he a. % 

mi. II- dm JL Riel* CM. ■.'/ ■: ] 


MOTORCYCLES 



W&N DE RFUiL HAHOAINS 

Cnj he p.in-li:tx-:il UiMh^cIi wir 
tLv* iiIhji Jur ub »' 


^iT-tJEXirDtLVfi jil:i 
^3-fmptr w wx. 


pi? m 


Indians H:irky Pavli 35 rin 5 Ace 
in d 3 Ie nd. 4 rsriii 

3* wm \ lr * rmntmt nr Hi, I ■Mr A 
^ mfjy.-yrvj a*|i.n|un |p dU flsi|p Jjf |fcj MP»lj 

WALKER-INPIAN ED, P t 3 D 9 Bp'lffe!! 51 ., B 03 TPN, HASS. 




nibrL'^vX 

fitiOitfiiN 
CRACKS AMD 
tKlfirJcr^ 

■ 'djj-prb'' 

r ;-'Lin to ■'■ 


i n n.r.r.u m »si ‘.-Uvj 

[PLLdh LEVK Mf - -OTl rM 7 i.Ln. 1 T 
^KtTA-K <HL ILi: I >!:■:■ KM 
I ocratii inn irr in iv'z 
ar.. w i flu i astw jiyat lj* 
7ir.i- y tccsim m: irv^ 
hiHCrf w vgH <\it nr.A*iMra. 

!35 

;:^VRb F-RCn-finTBIT-S- — I.+ 
^HiriFP nr srATiC!Nirif>i: 

■ l h R fiP-EFL AHVIIH — ES 
niAhAKTErD SATI 4- 

lArijbpv cib 'Mms.'j v n.trK- 

I % U M Lb lILIi::. JL1 -.MAIL 


AGENTS - DISTRI BUTORS 

An imdi/ri^ Afe iv Oppofkn iiy 

EARN up fo 4 200 WEEKLY 


Heat-proo 

liquified Graphite 

THE HffClST Ail AXING MOTOR 
PRODUCT LVLR nCVFLQFED 
FT ROI L. .1 likw Bid AiteundliB lubn- 

< 41 .n;r ri iecCTver>.|ia* 0 >S*niAl»<n«Kltls* 
■nil nr stoi-Jd. Lia Uft KU «»APH ITC 
1 t r E r. hi HUTe" mr^wmr *T Mill UP llAblC*! 

■ ’ill- Hhi.hi. Iiuu In i»4. In le rail nra- 

bk>iicn nciPTi 

POSITIVELY 

s=t^1M tti:a ii— > i cipi? NDi^r— 


Till 

In j L d T 4 

ii hi a £-3 id iLl-aaa-i n-|« ■ 
r vn.CL. r-r. ?ua E 0 lo ll 
raLkd %i 2B- nl. ki K-*. 
mLk. ill tJ 4"'*i 

+ ITiTl»-BW V|||j m 

lii JDOl^rl 

-TcsIlmonSars— EndorStmitUff— PTOWD Fid* 


CIpJt I p 

I ■ Y 1:01 L 

I I km k-j C Li. 


Suanntdmd not lo hxrir 

tha flniit motor ni*dunr 
_ .a| ImiiTi- L<H«-d nnd Ind unad 
hy fhn cmintrr'i- Iv-mJirii; 
motor induftlrlH-j 


Yon cnidm^a u fnrtuFi# -paith nxtlWihr* f rlEtvfca In |Wiir 
torrltoa-|is WRITE AT GNC£, Cori'lL Dvi^r- 

THE FTBQIL COMPANY. ET 1 PjpjEI Bldg, Li Crassr, irimniln 



Make KI.T a ilsiy 

Trim hedseaeLedtricdLlY- 
EntLreLy naiEr. F'aicaniit. 
lie dutdwr wnrk. Nd 

tM'jan. pc title." . RyH I lninu; j 
for yui|. T'riin ION fL of 
htded in 20 imnutea with 
ElBctii mm. Wedehi. d 
fb*. Operntan Frf?m light 
audfrt. Writt-jniiiodLsit- 
ly fur cLcluiln. Mutf It rjl* 
Lime l or bj|£ pron'.s. 

SkILVHVh INC. 

Jt n iJ. Elston Avsttuk 
CJ i i eTi >: i j . I1L 


P AT ENTS SECEEEE 

tdade-madf; reci/tered 

ILich-claaa profisHionoE «mre for Inveictore and Tru^c-MurJc Upct^ noi-e^NiT'jr For PROPER. PRO- 
TECTION. We OfFcr you oar liLcilitifts on RoJummsUe Term®, If yoti h;Lve itn i]iveotto]| fMinrt us ft 
murlcl or sketch and de&jrif>tion ttnd we will ^ive you our OPINION whether your invention oomi'Ei 

intfiln tie prm'Ljifioa ri the PlkEent T*kwa. 1~iur bivik, J ‘ FlriW To flET VfilTIt PaTRSTT 1 ' And JiLeiDPtl at Invaolfua 

CrjtLri.:atr: writ aa rdi'iH'&it. £>BLA ¥3 ‘vr Tf ljVtrffffiOL '5 in ihitent ftlatUrra. 

Terms Bwnoiiabl*, Boat Referenced. 

.... .... ..... write today 

RANDOLPH & COMPANY, Patent Attorneys 

mi VICTOR BUILDING, WASHINGTON, D-. C. 

j Name 

■ A'i'Lryh* ...j.,.,.. 
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Trying to quit the tobacco habit unaided is often n losing fight ngiiirist 
heavy odds, and may mean a distress mg shock to the nervous system. So 
don't try itl Make the tobacco habit quit you. 

It doesn't make a particle of difference whether tobmscb has been ured 
for n single month or fifty years,, or horn much, or in what form — whether 
it bu cigars. eigarettea, pilte, plug, fine cut, or aiiuff, Tobacco er living usual- 
ly begins to decrease after the very fiir&t doee — there's no long waiting for 
retail la. 

ToLhcdo Redeemer cutitaEna no habit* forming drugs of any kind and is 
safe, quick, pleasant,, and thoroughly reliable. 


Not a Substitute 


Tobacco Redeemer is in nosen&e a substitute for tobacco, but In a radi- 
cal, efficient treatment. It helps to quiet the nerves, and makes one fee! bet- 
tur In every way. If you lealiy want to quit the tobacco habit — Ret rid of it 
aO completely that when you see others using it, / s^. — ■ -n 

it should hot awaken the slightest desire in yon — / 

you should at once begin a course ot Tobacco 
Ri?devtBer treatment for the habit. 

Our Positive Guarantee 

A single l rial should coflvlnco the most 
skeptical. Our legal, bin d In g, If. * ui t> y Si u c k 
guarantee goes with each full treatment. If 

Tnlurca RrdunrP fails to himialh (ha Kil*CftD isnhie 
when taken arnvril inn l« thn SiImML amt 
Cir-y dsre^ckms, mow? wilt lm chf-i c- 

[|j]|jr rt-MlTiiJut! viioji TequtBL. 

Let Ufl Send You 
Convincing Proof 

Ef j'ivj ji’c a Tin vc of the tobacco 
habit u*iri wpn t eu fimS u „i_ri* i r 1 1 . - k way 
of si iii - i in it ’"for St'eifv' - i-'Esi 0 »» it (a 
yinjTftcir iinrt to your family lr> rnaiS the - 
cQirpi'it xiHiM/ or i-i-r.iL yn'jx nunc ar.il 
addretm uti a In I, and Irv-viva ear 

irvv Lmtik hit tin lhiT in jvrioiLH effects of 

[Obac-T-tnin t3u> tv i-nwn Bjutpui. A-rwl [iimL- 

(.lvm proof th.Lt Tobticto R(defnv»r 
[]■: ,i -■. | : : i i\ L 1 v rsil .uVi: tJlfi habit for Dflftlt 
UBWfl, 

Newell Phnnnacd Company 

De-pt. , : i Ijk Cli.Ttm3Ei.liDn, - L. Lj jd, M 


I 

I 

I 

I 

I 

I 

1 

I 


Free Book Coupon 


NEWELL PH ARM AC AL CO, 

Dept, ino CLijftQB Sit at i ob St. Loan, Mo, 

Please send, withni.lt oWfjE^eintr "Ui in ini WtIS', 
ydup Jet* booklet Tt-K?iLrTdi n k llvu tvEimoo habit and 
r ,r-:Hi r iliac Tiplmw i» KadMner lm.- Evtiavcd tho-tubacco 
hiiliLE in t hfelmn ndfl t-I Lt Lt fails my jujrKiy 

will be refunded. 


£[Mui and No . ... 


Towei 




Let Us Help You Banish 
the Tobacco Habit 


QUICK RESULTS 
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ALADDIN PORTABLE* 
.v. ELECTRO-PLATER 


fftf/oducfunf 

AGENTS 

Offer 

*050 



Instantly Applies Real Nickel 

.■1 £S Fit tt, Capper. Silver. Gnld.F. re. 

With 111?- Innxpcrulvc .\Lidilin fturJlr yim cim easily nir-tct 
I H’ i.lw |.n-ki I elk v r| nr emr riLiii. -du u £i>:-l job hie j L, J'Ilh.i 
AkLilJln. Uutfit ia alaii a I.ueok: DceM4.itj. 

MAKE rue PROFITS IVITII THE ALADDIN 

TiVJii>t'ii-;r- yrwi am intcrextorl In tlifi Aland In Jot ynurivf-lf -or 
rhnuld yi?u nfiOi U> eu inVu tuj. 1 Ln.e 34 ]vjc tin a run! i. i .■ |^i- 1 on, 
nutis or drjin* mutul platinR in ywar noislibtjrbDcd. or If 

J'Dtl WtWlhl liiLll flJ ml I'Ll niir #|»T||i jo J UUr iGTNtCtfy, itTilf 

ua immediately' £vr Jnn> pm El tula ns. 





P, J. V. EATENBURG CO. 

DETT. Ha RACINE, WISCONSIN 



free mm 

□rciMi j.rnviTir, 

Af"Hr.v l.in; , n L < 

ll.lM ■iplu-ll. 
[Tin-p ■! riurr- 
\ r.^fcU, pMI*. 

-■ * ttPlSi KDW rt»r 

-rac-jrl 


jnrnr? 


Shnwx How YOU Can Hik! Find 
C*4rt,i Right il W+nn 

— *-f t-i-*-*:'. >» »! LPh rrdti. Wm 

r *lrt«L iiBlrirlirj,., pari*. TT Wil FI.'-5 
uy: ficlr#! ailli ir h ■ ■ iri , il |wi ri tfpM 
flSfr if Ibs-iiLIb I ■.!* I ■ r.l 1 1— ■ 1 ■■ A'rar.4 
Ic-T MhE.>4. Lkl.li, Liir.iri'a- ■ P-‘| O " ■ 
Aph Rfr-iuE IrV hi-N irl l-Jri-lii- I lira 
BJLd r-ppi .il UIib- I'.IlL r.Vlri !• kr I i nl.l { 


i'.'vi FFICA S cm ''if. ciiuk commst 

ltTMl .HUH! 34. 'hUl.l^k. 



Vanted 


. ■ ■ -VI IT- -I i 
Monri J/err 
J 1C VC 


. . . i ■wl'-r-’ 

. Illiir biiL ..iiIjI; 

IfCLtflCl L.dt* 

Fact ory to ttidon w * 'ht. “ j . 


MON£ER U1C 


Ti«s 

JL Eklahll 


-■ i pure- an Jpi 

Swro&'f. JS 

Bipv, hcrrn, •* I i-.-li, |*Hp. r«in|». 
i •• r. s rB-.dcBpjirriKilLiJ t i_r iip| urieM. 
i«d 30- ypFTu 


I.-ub Milinri bMf urn 
l.i -Ilf , hkCTU 


Uaq A CYCLE COMPANY 

n%llUnFi l i< ’iicmcve 



f rtic cj:l 


$55*00 A DAY 


AGENTS — to 

WITHOUT LKAYINO hr *3 It H qoFiE 

fc-r kiireitl It'll jum uii-ilnm 

ui^i iIih> uti'-tr T'-l-tfM dun rifH. M r |e ii-r Mull Or.h-.- rbii -.nd 
yfiEri s*s:i"Li; ot- j- r-: l : l 

U X. M41TDB Ir.DLtl H.FFI. DHprl. BT_ 111 N. ll. PE j Bnlg , -CHlOAOlO 


deafness is misery 

Mint peepfe wikh, d E r F r r I ir 1] c ur i n |T 
■JnH tit - - 1 tvi 1 i wl i c n |:i t con -BruEiEin , 

rjkrt I nind Church Imfeiuu chcr^ 
■S-IS-LOinaid EnTspblf E-arDfumi H-fur}, 
mrmWrTiny hlfi*plii>jK!- fi.1 Lin E 
■ n lie Ksr . - i , ! y ; .f Pipths. 

h» »Jrni ha(jfri( 3 ur hejd 
Thcr in ip expensive. UCr^n 
boutlpt jni dwi'iji kLiimms oE 1 

llujiiLvi-nt.w r hi until' diii. LV ^*' 

LrONflJtn, Ina, SuiIl IS9, TD Sin Aye., H«b 




h 0. 


S2160C CASH 

ilTen hays 

If you nil i up iMily n\ r-. j yti dny. Tliip. in y*ji jr bic chnnccr 
t* iii*|**o b ywjx'a pr.^fiE in hU imi-ncJis' time. Th^* ]3i>.rv 
»A-*lj’_i5 Labl«? Arm J£^h^ w]Ih like lint ttl 1% #n t«i riir ownera 
wcrywbiiri' iivpil mid mriirinii Tw*ii4y»fivc milLiun 
I'r. t-r.i'^IJ Jor ihifi ii’.||;i l H.*u* aiLVCDCL-'ili. No T^in- 

petitaiiB. A xr.&\ mirie fur ^aU-HiriHki, A value fur 

i lit/ IL50. flifl^p pri>iH P.i NiJi.flniiin.J 



Sells on Sight 


h 


NEW INVENTION J* 

■h f-'j rulrf r i ij 0 O. r - . nuETitmt li ki.« the- Hltie Aeiil i L !■■ F 
'*■ J "" 1 ijie- thins you Jiit-e w«ntci for dm p|iyLiib, munmcr 
Jiitl r-all 1 1 ik i liftin' v wtunmn. You An jiu| hiin- toqo locldna 
:' _ tr priw^XMi.- , ETnyf an* rtVf'fytYlWrc-— nil around w«a 
luffry 1 -nr owner u trnuil uoL fur oar Hr-nr Arm ttrat but 
h-“xr two DZuj In i i.-i 1 and foar. 

JupE jell your |in>K|H<fr tlmi 

Cht Ek-ih- .trill Hi-fi [Ilamt- 
liinn Ij 3i|i-l(i-| llluieil dilrriul 
mill Ihmyt vrhinr iSoihi uiv- 
m in. 'ir ptwtlahia i^.i' uritiB 
KlTiln at 'arniHin-irtini.yn- 
rfll' 'Jrnl:e ?<Iiiiw In r, 
ii rims: ii u 1 1 ui i j ijun unEtratliizi 

111 'H i| li-klj- -km. Hf-i-l |- j.[. 

(Illtlipil I-'- lint- inillF- i.-l ..-:ir — 
hotr It ifimnuirids (Tdiihui 
POT !|Ie -Lr I 'i t I .lmiI liftFB'MEfrk 

rfuii h :i ii. i In-11 I'-.ur il.eufI.: 

In ill. Ill- III' 3 111 Willi Jiih^ 
trui rirsla uml J.ik j-'iiii f--ir 
1 Ill-Ill a'llll” .1 Vfll J- V.H- H||l, 

iM'iuatEj- uiy chill the L’c-je 

Ann fHIH IMT. Nil .tniLux experleEkni |h rrauireil j-lill 
ur iinri nine mc-ji c-xn Timhe 1'lx QxiimJr -blUj ttiii nmrvf-Luiih 
I ' I=L|1 ''ll-'- 1 t-^-lui f ir Ii. II |i:ir- 

lil Jllil- Mini Jri.w isijiiDJt- affur. 

fiERC Iijed;. MFC. CO., OrjH. Hu 
dSIQ W, N □.[)> tvi. -EhJc.fm-, HI, 

S'k-r^-- rt-iiiS Tilt- !uU j>3.ri Ii-iiLi -- unit ircse uimnlr: ..Ci-r un JUm 
.trui Just. 



\aiiii 


Ailclr 


ClW 


.Reach. 


RAISE CHINCHILLA 

AND NEW EIPLIBn WYHlTC 

FUR RABBITS 

Aliii G4i!TlvjyCT iTOR itt Y©U p 

K.H' rtiiY. J-jfv'i !lkpi.rii!£^ 



rEv^En 

□urn C m]* chTmpnixt iT“' r 


'■■ ■ T rid tuour, i. -.. l-..:-t j 

.r 3|»i|n. lI r r I .. *>A m 

HuiHlF>Ek l tl, H „ 
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POPULAR MECHANICS ADVERTISING SECTION 



1 Make Your Watches, Clocks, Etc,, 
Visible by Night ■ 11 T h 1 ! ar U a-xl <! UlL^UU- 

lapapL a£ bEi dlidll .l-.il pilaX, «d ! .fcPi LI hit ■FJTt »P- i« 1 Pi i JiJli r Li i CLih llC.Bri.Bbll 
Lriubi PJUJf r. -,bLx, -.,.|irrd IE li» ur'ti -I mmiiM r j b * Ij lelvii * 1 1 jci ■ , 

Fir I iL »i».' r PL.ll"i rtilUa Ui lire, THE DAHHEN THE Vl'.RC DRIL- 

1 II FltUHl-5. ..'alia nnpH Li- !HI. tlTWIWmiWlh A -iEUX fl^UH IE LBB did ■ 
IP aai^li ■! i, % Jl tiiiI la IUM L-3 111! lN SIW bp 1'X"' YW BP “ K*'** l*# 3 klL blL- 
ijr aaiLr.'i Hilda irl airiS MUirtl I LEtq. nilCD .HHOf. ■•’“I lBfc* , M«*U 'Vfldl' B«M«: 
ran aiQ Li/MblMi U«li frftX SBi. UljB' 

111 . ■5-1 ri-gf|M.J. JOHNIPH SMITH ft efl- P*F*- it* ftACIHE. Wtg. 


H"r!l Aral La." 

hT r. i: . p. ■■ 

rllril . n UkUMf f. . j -a 

fjTM4f ErV-i.. rft 

It.rr.,ur.’*k.«ni3\ T._ JTBE 
Tl. it vli l-i JvjIb A. ^ J 

r-irJTu. Wh^n • i j 1 1 r ■] If 

rvi.y E4 Lil dlT#i3 UVa Xii n. 1 IjT '»« 

p-nxi riT-jlw Hlci&a iun- I'll YjF 1 

ISUbr. ilkid- IB If* f 

■.r-l 22 .'■! Iliii.-: 41&n- jFA 

Tiilfa — -all l*-! kjjj I >- * E aT i- V|S|^. —-'JC 

vtirrk. Sp-thulal EBih writs 
cn^irnllnr: L r-uu<nrr qutlllT IUojiI: (Tai 
t:l LODI .■ .k r.inn :#■ e ii.. 1 mi-iv 
JV l ilia K'v il ae --r Il'i ■«c ar-Tflli ks&j n. ■ i 
3-3 .-3-D.. KcipT+J by Kinrai! -a rip C'-.ii 

pur. : pm. J-.xtrx L'.BJik I'lrinuibiS*! 1 


Combi nation Thrift Vault 
and Saving* Bank 

HAS HEAL THREE. NUIMUEH 

CaMDIHLUAH LOCK * 

KEVLEBS-CAHNOT BE PICKED M/ 

T-yjr rei’-Ti+y Bid tiIliHj-i ■ LL I#- pr-r- 
rc--! I tp ret* Mi iruj m-v C-ji-Lii xxr -i 'JirJfe 'H! . 

Vi'ir ihc Si-piBMi Mack, b+* bua# u hui V!l 

riil r-Ti ttc.* 1 . p-j loth ran like fb ni> B 

iF- IWn- khI Yi'.iu. Tb* l*ck ticAorn IHk . 

Ihr*^ n r* "? i "t*-c H. Thm "re ■ i |, iep 

a-I.L-IBI liPrirnl rt nlimlun \\*\,*h 
n >rk^|iiBl] ll -raa r -<iL I* UTiH I'J 4HHI 

' 1 p'mim Ii# ll> ri l j I ' ■ u.' i ■ n leriuv ^ 
ll i^filM air all. i Ik* Cbri Km k -ji B mt* , 

ej tiUl. It ka x+j k«* lb *T+r;r ikut tci 
Eb« Fild. 24b lUY IJ PHlilPd Oli + 

fi u ten Ifci nwinlRii II cun bp- «cvnn in ■ Tennt cr 
■r-«ni ut imp. rcrirenrp. s-lc.. w 7 vim -r^n iti Tw piw«lb 
■Fil'abk ■■-•irki. "td il inn (^nar aiiwr ■K’VF^ndvni, *f 
rr™. *pd -ni^Mnr m n l»,ib n 3W p^i *brmj,tk, 

"•* n. • br ■ r :ll ir?»ip«i'- rfnni ihe N«k b 

tubiB ■■■!■ i. phm:e Ht-iyt I^Fi'TlMpm *r e»^nl&c 


Ciflodinq Cigarettes 


GOOD LUCK RING 

T.rr rthiF-i. n— •"* 


SVRPHlSE HATCHES 

Mrwr Iun ffaii j\ 

irhS r^'iir < (■{ i'l 

n Lie. Lcok Ju.r -keagbah 

li J k f: ft r 1 1 l 1 1 r r y 7* 

IniLlrhn Ah [he y 

vtrrktii Irlei B'.’]l,:h: in r 

Hire ll. - KIILH iJljlUl |4 -it 

ji’rprlue. J ZJ 

filer Kk H' (v. S be*-i Hi 25 c. I ! Mi lb mil 


NOVELTY BA DOES 




/ n.,.1.1 l^,l,,„.l .. T,k- 

/- 'i_i pi-'*". ik-^wT«r. Till- 

/ tff W yflvli IlaCi -ll * Z- . Hoi 

T-I\f J K Mr-. T*lllnf Srt ■ n him . 

rr?'*“rl. H HliiTiibi'itW' Elf c Lrlc 
I— -* “ Mi.Ji-t . KWLrl: Dw "Hill. 

W.irrWWI. l'».+!li«- Raft, m r-ilr 
■ | iif £JiU. Illi IbsKdi, ILahl- * TirL-pic 
U lvf f. |pi llluEnUfioi. PP'rr nip 

fiH-T A CM M TOY MAKER, k -r- l«£ 

■jJIb 1 W-P M nil -rVP|"(.'Pl pJe^lur* 1 

km, p|v«|ii- Chji, irrlum ! 1 -j|I. PEPT 
S-3J1. Hill li ¥l I’Brii-.a IIIEH. -FT-C. 2 CL' 

tLili nllT'' li-Aipjft^ 

hihttub QiciimiPL - 1 

Ilf- PI an[Jri La UXfcCT . IbF l# 't*A« iHlIir- 

I.: f -Ixtibiii j. iw-n. Miip'wrj-p. h*!--. ««n« 

,-. i p, mu h. Ilihki nr PtI Km Mjj pbMIJ. 
mIMIY - WAKI-D i»£B£T5. : ... 

' i ii *.r" S fr-T rwrjiBi*. vt P'Bf' n .l 


MIDGET BIBLE 


PISTOL CIGARETTE CASE 


BQfIK tiP UKLA1 IKEHI T3L, ■ i I 'Kl' ■ ■ YA 
in art. iirL ILsi.lini? ■ df (.Tidiihla irvda 
iMilL iLl-'h-dl f-jC LlBIHbi* ■ 1 1 ‘ J • 1 -dr 'I 

uirxfiiHi it* '# I Hr . buipi-iidlif nrciklci. 
- bI» . Prik* B5-c leiiB il*. 

STAGE Vl iu>ni>un«li 

uimucv /rM " r 'viliK. 

MO NEV 11 ll KIHY rrq- 

4JW5J/ Emkl |H™h.id 

ii ■- ** iimi(*ii 

,n ; f. ^ Jr 7%' /J\^-LLeATia tG 
ftiti 1 4 I 6 IF P [■ U r 
fi VJll if / f I'l'riliHOUl 

1 ■' 1 1 / >V kl// t W 1 niifblne 
I fl ■ i X/jr. F/ Lj :i ft il 13 ll I 
f -L jL ~— i • ~~ j 1 1 '■ - 1 • I'LiIh 

f| <nn nivl iftTiliy fir kbnulnft 1 'UJ 

nr ewie Em-n the H-intFilr fr III' 1 t»". 

the PlhrqF rmildl =111 l>? hWJII'l ''i 

li*- ill tiiAi *L-n il«lri-fl Prl**Ti. 
li.jT.in ilri: U Bill, 21 [. 120 lor :fft. 
or IhnirurtJ jltltajH. 


[[ I M I ■ 1: M I .r.i- :■ il.-inlly n.YiT-.'n. I i[ It h m-i ri ly 
m>p. i.l ■: I l; : irr i; ( j ■ h :mw, TWirl. vor t"ni rM o.Im+ 
liaviirnTtd I iHoll kikter thui |k>n ti-uL [■■ <nn hi 
Sl many nn □wkwonl ■ nroijnliT. ilrE*t Jnft- 
"nleiilnE , ui> r FnLB hTtrilj |' | "'iy sjuln" 
\ \ ±uil jiMiKB [ Ir mtaftii He IdoiJ’-.i i’il. "•' 
N. i IcEcr r.nd the rf^lo fl'ftf 

^jM '■ ' — ■ . II;- I- ■■fi: i ' ■ 

t — — ii*, TViD irwi--, ml! i 

PB| yDKtbi h. i i ti emu [met. w nlyli[ 
a wnlr Jounina- 


PRICE *> C r 

Po *TPi*i IP * 

Spink in my EMWIinn. Do- 
lifts law *1 ^JYlLlkHM. 


.. .- .;■„...! " F-.*.:- 2Sl. Ji:-A-pilc. 

CIT i.i l ij I imE SDhCa. flii .i.ihi.pfrfu.i. k. 

BB-rJBivnicLiMlrhrih-. - * *!*■ H^id* 

bmI Ui male. |rr^* BVp ppriiiiEild- 

SfliinCHFUL'x-HAT TUBE 

. fm uoDilirlul in i lo 

IIIK n iiniment mo- 

w BFws'w , Siff« 

Tl, r,n I- -l« tairt-’inLi 11- Lp-m 

TO,r lift,. !>■ lil* !l * l^-l ft— -I. EH 

bwunft-i ■■ ■ J'o* 121'^ LLi " 1 

(i-i lai ill a — •■ l J jk*l WP C- J r-^- t5L. 

SEHFtNT’S ECCS 

n. a -Kdaialu 11 ni» Wbit _ 

IX Bhli b tnlcb- r»rli nBB ( 

|IBC i*Jt Yin: 'W li-^l bJu ■ JpP^L 


GYROSCOPE TOP 

i 


NOSE FLUTE 


-diJMk I -tp .'. Ib«i.- Mk-tti TLw. -.r III- 

iiiii.yIm i a iLm rb PS -I 

He™ > iij'il nniwah liainniiL 1l#1 
: d | J d T-ti-d ■ n k rr.-M ■ J r» b 
«uUr#l Tin n ivp p 
iriUi briKh ip *■ ■ 

. 1 -bich. ■»«* **• 

b^-l I: _ ' »hi!i ~ ■ nr.i .ruT Biiiij 

'■. • r 

^Hr r i 1 H»f * "rr b-b »p i 
Irtf- WV mviAp L Ibal 

L-i b9 LrURlll. kfid mmrm pr*i ha-nr iuIiItJ 
n TP>P CBF pbp Ml k irJa ml mar fkL ' I H F 

■ rH Pt"" *FP1 ri - l- i aa BB imla[X3IE!llk 

ko ■ ■»• bpt iih+e riiuiMl LraiMfPiM. 

f i n isfhtp kf- u HP Ik 


Ifti- b n E-fjlif -f-ftElli IM -irfn l ft 

m|)a|W aharrs ib» X V~ - V I- V • T »- - rP W1T.I 
■ nd HUahilif r. r kIIh- ill 4 bo Him. 


iriaiaiy. ll -m !• s|4fe Ui llr P !■' -'-I« 

■x xej b BB i iii fi^tkw i nJ . Ll thrfin 

Irrf BL .. I i -I. -f.-rd Xhd U V I J 1 

irl I.I. f^r: i ■ I kl ■.«! flbd ' I -"I PF1 ‘ 
ajrlfe XP4RIHI *Tf qillB I D#. IF»p»-p 1 
l ftrttfl toKPxnhpf 


JOHNSON SMITH & CO 


Dept. SIC RACINE, W»S 

k □■! Lm f Til U rat Xi itmf PrBW GUT AI<DD YUUTd IP "TP-'P^ 7# 
Marie I "n«-P Hndlra lllra-ri ilia i#1liir (Kir- d«pr "rJ f fcO-l" #■ f»«- klnX ■ 
XllfeiXPCr. Pi-’iirlp liUL- plg-Bl al ill th* -IB P* '"*» ■ rwili-, tka nd«M 

nr.pili Hr inrrlai, liPiai. BE-aHiPC in^rl*; rahhir alamaa- uHuaufil JilW 
r.i. r .nmi i. I.mli., . j. fa 1 1 1 <• % Ip -M platila- -u.., MFHDCdribH 

iImpNp*- Ramil by Cc-^p. Nop-vp dniar, L*itwk XP ifituLid U- G_ Cans 
Hl»n and Jw-r -ga S’ iitEB |l t.r l" "^1" ■■■ r-Llw-J al-a.r. - dip? 


9MlTk Jk T:lp. 



POPULAR MECHANICS ADVERTISING SECTION 


m 



BOYS! 


BOYS! 


BOYS! 


THE DANDY PERISCOPE 

i Vtry lEiEtr-rjlinc nud AnuiAmg Novelty 

f:- SEE WITHOUT BEING SEEN 


§ Info ;i I mill;, nmicr the hurt, 
under u i;i Ml', hiiL-J; nr i li ■■ h9i. n-.r, 
K aiL r n a flcliu-ol, ur uny- 

K v r hv re, You ibot Jfi[n nT fwti 
i. (QCilina ch-c [anctir.r, pvJInmrn, 

W |hm!i llr-TH . li nd nurpyrlsto- nod. Ihh.i1 
? nil >Dur frtL'iidn ImhuSlh. 


UJLA. 1 , JIU.CJ.fIVf, ill. JB--I j 'Mil ILI, 1/1 I, r 

All Sent PatlptiJ It Any Addr ess (or Only | (JO 
INVISIBLE INK Rubber CFewinj Gum ~ 


Atriaanfu# jinrf Diri*=tLiin« for a NuenLur hJ 

t* Pro le i Tricki. Ldc-li | k Tar in 

Ttnlirs E-renlne* 1 * lilDC) —-«* ■- rp-_ 

E-feiM«nm m t. A.iiiiiiii * l UU . J J> 

.'^ANYONE CAN DC THEM tj. l 1 ’"IEm 

k ■HrHlI'll IdYdllh KiC TMJI llrniU. L-rl V - i* i‘" ,_ ~V TtIMH 

1 *■ *■ ' MIITP'l LWlIIII. I'J Pud ■-i.il M L Ei G • L J V'M 

r.-. iPTii, h-iisb it 1 i-3ir dairt:*:. Ii euiciilb \ T Ut ' ■ wn|r 

i lb B it l ri 4rvi*cHM Ir-fee. >. s- r — j wy'JBV. -bH 

>M II-, il Alltl. IIAl.l. A X |j h AHh I lilt K |, ■ -1 j.-». , TB 

it -i-r.lr. I all ■■ |li-n| •rin.jr | -r. f .iTk" * jj 

F-lBdLlifl L'.a Ld ... a.*,i a |. , r| ^.”3 ‘ ’Al-S 

■i i iLriiii* rliri iiraal-; Hr I I Js LKH J 1 „ I i ■#jM 

I lierj; I iHI 1 ■ I rur In .1 All III r v£r;, . ■ J-a-.~WB ,.i^B 

f4* >lj Bu In- a Llan did lii.ii--. I I.- i lie •iTl'l'y 

I HXf DQEh~ Jj4hX lanba.l^rl u.lr ■= . • |J HIDUM— : - ■ |- F 

a«U nilildi di.lllnlp -hr rLaiifn *iln a ■ - L— ' 

■?l HILHI il- i ■ .tli ad.- i. *• , 1 I. -I. l.-L.-k 

' -E T I'll It'll. la. ■ ■ ih la il i |i|r I IrM | [Imb -i! Rllrl url vim llr aglc r ea : 

Sy T T , ! l r ? K r ^-f- l,d ■ k-iBU ■utat-tI rrr i lw I : II. rLIJiliidN f ACTOR 

lillfc. AIULTJI TILK.k IB B-r. .. I r r-r.-u- •-ilnr -I r I . ■ ri . a |r r rial. 

F ail ■?! TILT ITrtlEhl: LH 3 .- M A 5T J ' J-. A II |^U II A 3i Ijli I'.TC! II I li T I. hanlkrt 

"TwwiftMq iiB.-Jrfwii iNi wiXAni/i hinli rrjisf Thir-k 

!'l I 1 '" 1 U **-4* ml* K Up dNhnl . ak 

[JAT INIJ I I' I. 1^.1. k Id. Ular r|i.-n n- f4i, afl III-# t4 k. LmE, kaarfai 

| II i : !|r.|r-r< .:h TIL M -^l * tmtm- liinr Tr^g i-i-J | nil hi -I la-'. ijUC ■.< ,ra.l ll , 

I'Mfllrn.iM L-Aftb THICK, ur i» B u,™ a..- mlth r.<Ur<. TUI taJtr.. 

— rS Icr C-NlT<nr«IU Wl tlMi. 2l. «4.lHn, r .1 ,P--. T B. A lirihbHI i i i M n 

■ iiaib ? q R nra 1'Jlr iiMin-I lr.r %1-lrli ran r«pi* rahi -r h«m> ska 

nr-r.iB.ru. Mm Mpht* S1.M JOHNSON fiHITU iia. 


J 

nhlii rriaiaa. 

K-'+p- JTJI |. .ia.a 

■Ip ard 1:1 \m pil»>^f _ nan-- 
nadarr^ anij Iran nrplri: i -■ 
Unit I in r>f pl*Tki prKLdil 
Kfc». «Np I feaOdHi; 3 Ih 4H 


v " 1 I'dib;r CijaniSfkL'r.K pi-i It..^ J][ 


KuHkj tyrs, Trirc K.., |irjp t hb T J'ri^pcr rkulloi 


... « ■ ■ t. ■ ^ « ■ . 1 = T rrrr 

h3rd..:.-i. Ii? dra. B |i r iln 

Tliil iujl-aa.il nilrr »h 
ell* I.bji I -iJ uH) lla- ilm- I. r 
. ■. 1 1 -4 1 a-iJ -|,ii | J 1- ■ a a lE 

\ d'.-n-.T. K RtOI rla.il hiiij*, 

j. Si ■‘■•■ne-sriir r .J i4uIa.-I-i. 

hjL-' I 1 -* Pill* lire-HLa namri a. 

? IN Imrr Tir.1 L .ai jun-nJ 

■■ ■l-f-Jip lr ii.* gr*ax ur. 

"■*1 '■■•‘T I*- J* K-TurH UI ■ I 

■ V;dnj[ In ll*ni gp n-', 

IPn lu 'a iid t|, u ■■. ■■■ fl |Pp LiaJr 1 - 

■ k^d «Hfk a a 4 ? I an |^p | bn Jit 


ECTION PLANT 

ll[V -i : i : I Hf:i.-ts 111 KlUtt- m feir llijnulus. Ilucd 

out it dries up . . -hh- - - 


,:,i * 'yifc -dl b«p r.:xl‘.rj .J .. kr lln-j taicrr -.bar. iu 
M...I uaiiarn t<HAa«rei- tau- r.L*rl.l klbu: Jlj I. . I. 


AMoliI hOr^atl 
L that Flays 
wit Fi 3 
Music 

Roll 

Hahjt 0 nr- Can Play 1 1 
W Wlihjai PnebiB 

A Wide $el«( 1 ipn 
01 RpIlSloChMBB 
r™m 

A Ve. r il,i al e Pocket 
Sue J^zi-Efliid! 


MAGIC 

thicks 


L ' ■‘■' K I ,i'td i.'T iirirr ilr,-.- . Tun HErf 
uniLEK-niem wukrJar rJ. eM 
L...I m rtneu. UaiIb In iimUiiuld 

m«-r. ChiIkIi (tn rPM>m.h|p Dl&Ll- 

" Qur.-I, orlch wcculim am 
■ mV *'ii:i* aT'iil, 3J4 IlliwIm^eiL 
I* xl cm o n ly 33c PActfijId. 

ant” Typewriter 

A First Clan Writing 

A-Hshlnt For SLfD 

. A |al«i ^U. i| L ..i.i .:^ii. 

■. Ji-I- .ri lh -u., ... .y ■■■.■.■ -I~ 

—A - JiJi l.i-a I.U lai « IgijpaaiOwr 

- iL-vh -iB-felh *i.d baakiaBm ibi ai h ain 
■pfti idE liadi aapiuu a'.lkri ad. Ii, hi * |m- 
Hk -Pfl L ii 'htfl Ed ■ dlL.P tr IiTi-Lj-LY.! 

-i i4ar ihwuii-h. Tu iwl r-*'*'*" ** 
~ -mSL nli*r.il^ r*db j.E.ufi iui l_Lik 
illEA. Jfa dLTuh,|lp Q dill, UilalairU 
V i ■:--Th:i'jai:,.i. 1 ■- iI_li d. ■ ■■ r*h r*B 
B i I;<It H-ir.-i u- ifdnii Ii, Ki* a J unid 

" •*>' TICAtf Y Be Eli BN TOlId lllti HI 

ak, Tfrr hiibib cl il-i h'jil bLhti 
p Ip wMilp m it »nli nr+ji". cii cur-r-ili 
1 | S- ■ c ■ I **r . Wrlh LHh nKtijH toi united 

Jiilrsa r iibLi|.i iraii Mim Itlbp. pH fri-ngR 
I. rl nnYb Lia-hliw Will, rirli lr|j-i-i-l-r 


PackHl Plflur 

r, H I^ 1 1 1 c y fi 1 ! 1 ' a^TFi n I tv (fatTli.Ma ' -ii 

'Ira Fir j L r. ■. l.-.nd hi da ... 1^ H/ [m i Fn ..-| L i, , 

~i fly li.ftaJlmtaBM it. I. 

Iu.lt. FlllU-Jii-M J i-rr . Ttart hF lii .IfF. | B Lq H. Xc 

.UlF ■ LH can *L L -Hr If. .1 ; ,J, T li, 

CPS? 1 7»3 *™-Aa* A nn-hia--,-; i^f- ii-h-IH—H ■‘■a 

C l-— rtrr .rLI i’d H II .. - h. -id |.--| r l„. - 1| . Lh.h I li p.L|-, 

m “ h li 1 ’ llx-ri ar? bLnir-L-l. „l ■-. I. i. 

JN 1 VH- A-—ID. CM* Parle J rr H.r 

Y:ry. .ML,-,-;, R. V.IU ]._k Bt,,„a lyc.ad, , J, ,, 

E Faca .1 1 . . L. . I PILL H r r| 7.1 V Cr.-iUb nmJHM ll, 

r!f J H £l "-" r M* ' ’irk. Jy-na r, ty i- T.r 

S^TL ai . i'iTi 1 51™- (“ifr •' M-r^d-i. IMdla'a. 1~.J .. 

1"' ^.- .°T CF— n i JJll I , —H. . h l.lldr»J H if , I . r. ,s - 

(.TV au^Ja , Jh 1 7'"' Hr If- II. II. I |.. T I' 

i-L . Mrl 11 ln -'t: fl |L -r r-m p<H-tii. ifrL .ii 

?* L * ira- t-rt •».!'- I., .ir. 
I 1 " - ,,h Kaln.-nlrt. K- 

-Jlh a n,. | n.ai, l.|r, Iji.li Hi. .a.Y,ill Kniula. 


'■ 1" MHPili- hI.i. ea.FH b . mall mini J 

JOHNSON SMITH & CO 


Racine, Wis 
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Direct 

Prices 

'before 
WaKIws'Bew 
at- Suet. tg ~- 

Jfr<ta 3O%Ai50«ft Ay, 

dur/tn^ MOW 1 


nlAMONlJ RINGS 

Wri* 1 - fi -r i ’,|r Iietiv 3 >i:i Icii.in 1 Fl I Ji li-iil 

\VriHt VVn trb. CitoJotf, ahiimiiip; nanr- 
iii'w TtiLrik (it tl ■■■ 

hr!iM"i"‘i:l diani"!ii3 nfigfl aciiE uTt'q^n 
hU 3 n tiitiililir v. :i Cl'Liti at cat jirieis 
Cntilyp in pen t FRlil\- 

a vr ,\'jTrHaJ Sjeu, 1 ! f'OrA tJfftr, 
0\Y>rf Jo r i*i dEnyj t'nip, 

K W[' \ fk WATCH t;o. 

jT r 1i« ini :ifc Bids. 1 „ TCijiC t u , h.uiL>:1 P 



ljlrisJ. dbnOETT 

17 ikl’lr«prL iy34r 


'riiiMliv- ml^fiipliiir^fi kihvlI.I :ic. k 1 iih-h£i 'play- 

Liik. etc.. i'' ymir ii^ ii hump Ifin jKh luur twlto, 
limn home entertainer. tut Into rMlio 
i -r < _t : i : with lul.i- urd pctmiiiaL «bniincn(H. 

Sff-fcHit iM'ht Ikri. lC:- life iif lUifiiltbADA In 
: 1 1>: 1 1 lint Tin.-ln. 

A ml BlIp-OpfcllK*. 3 lllffcw h.luh-1 TV Irh 
toinjHeH m> i m.-i i. -ii- lit i uiit flatter w 

^rnir prylpiiKl mi rpn'liih of S7.SLI Loilipm* 

1ET ffnih * mih!*jr" Vd'jTR* 

, t h vii r**Kr r»rr<u«, tnpnh 

• iir-iH*". [■•'■-“i fir . rk. 
kdrslf'a. llaliT Mik ■* --f *1 CM '■'ECHPAt’ft 

UNIVERSAL MICROPHONE CO., Ltd. 

•MI i, fDI mm IlVD . . iwc. twflfiB cal new. *..'J 5- A 


A Fast SellerAAgients/ 



Automatic Golf Tee 

Sfllin |n uiunOtlH 

L;.nr rlill.i, OrSv-, 

I ne in’iiOh .i h.:l 
^rniielr.u r.isipf'- 
■ lihi I , 'JiiLI 1 , ,:l-.ml 

iIiiHlTh fill* ln« Ii J 
h .1. - r m , ii t a n '■ i' 

^ ?.r:,|..|.- Ilrnsi M'r 
in. I ■> hi t (,•_■ hupeier. 
nrPHB If nr with 

iri-ir iiinl I n' I in nerd i p In enmen iffltUiK 

:-ri¥n H ; |ki.j larT Ct 1 tYr psrl Ii .11 
I 1 1 fj JL l 1 1 I t» f I - 4 ■ 1 ■ L It 5 1 1 
"".ill" Aim 1 ! m .lIiiI .« a rtVrji' lir ill'*, 
r 1 1 • i iCj-k 4 | r - ■ 1 1 ■■ i iliPn bit ml- ftlr — 
lilt.-"; ii b rvrli iBik- V.'l.lr Lil fin 

^riiiUl aail ■ r ii^'r |.l 1 1 Chi. 

GREEN CADDIE CORPORATION 

an Fisher Build Ln* DETROIT,, MICH.J 


SCIENCE FINDS 
NEW DRUGLESS 
GLAND STIMULANT 


Si'jiMM'*' him discovered w new method of apjdyiisi? 
it fKfjfSLUve-rfuli.iiTj-ftin.'Cr The method is. radically 
new, lvhnLly diflciynl — ft DriiMifidoua step i-orth-firci 
in and prenoirvtn^ ^■niKl.'iie kIujuI health. 

A tTmainfl Iiavo lw-on pTH-rtlurej in thuuaanda 

or iiaetL, lllilciv lieyond si^tv, 

''A hundred yinri abend of modem Tnedirifte/' 
Ti’nl l"h il Nevi" York ithjacian. Lhiftorei find Ckq in.i- 
Eintlia utl 1 uisiip uml jin^nriljiui: it Tiriiijy irenli: ii-ili d<h?cUy 

(n PriihLau" Ciland ■n itliimt iliuvr, RiOiSkim 1 . nnki»A««, 

vinlii tb>'« ,>T thi; 1 ^pplimLi, ti .jf etwlraeity. AhkiiLitiJy — 
I'Ll'kiil ii V"> : iiAtiiKAt, |VJ i^t>A 1 1 L jthtnL to y* 

D«0 »l|fLt TAMntu an ney?r ilfh t>in«tly BtimuUitfli 

111# pnnliK irlmid, ofton briiuiiin about an. ADiatit^ bnprvvt- 
CMCiV wltliln (*van fitly Ivmi ftp entire I}J- 

tejn, ucuaiLy nnib «jas4i|in.tioii n : i ■ . pUcr. Ulnddur wiialhnv.k 
and 1?i\| ii.|iL pmnj.iL iLmiatinu nltecj rrliicvNj :u- jf fty inincii?. 
Be EuitniiiiJiiiin i- Mi*! rTLaisi. hiT [Piiu wnjnderftil nature, lor it cJinL 
I’LtbrT yuiL j«l ten yenra yi-unzer in fk:v«i iUya ur you pay 
ftutli 

-SenciiLipt'v FRRR BmiL- "THa riiXTuyer «f Main [lrali]i r ” 
eKplaini- Ll: top minting fiitte nbcut uld. ime. Tinn liu,,l: i ? 
rn>w FICIdR. Ni> afalifnitiriEit At il] I r Rut write at once-, ax 
(lie edition i? 1 iniit'^t. nutl i'vwy roan p.ui tu shriitld bimw 
(heat- v i — . l I fxecii. Simply n:-l: fee FREi-. llml. Tliy El«etju 
TtieraiiLl Cu-.. ,MiihriH Av»,. ^toulwnyilJe, Ohie. 


No Joke To Be Deaf 



— EVERY PEAF PERSON KNOWS That 

Cleanse F. Way ir.nde liImsoH heay. nfin-.-' IimI-.j i|od-1 Lu 
Sil 'itiirv, w:i .'i r 1 1 1 . i u I Kiif C.'tunie 
— Imilwn LnVAulHlIu II I- wuni l lirpi 

rkvv nM rn«iii: i i j.- HUipiHv) iiea-a 

n;'l<rn bikI rlndne « They Arc 
i nvikll Sr anil ftteirrtly e an U irt a bl <■ 

Vit line ’ik* 1 lif-iii Write «,.h- IiIh 
irirn fltiiir. -FliVir i CiiK fial mil 
Midi: My-i.-IC Henr. ■■ Aka brmt- j r.'en,-m.' 

|hL mi 1 h-:.F ln-k.1. AililPfc* fi.S't.TI** 

a-r—rk k. H.r, l*-, i ifi , i,|ipiu i 1 1 J Hi»x . L 1 " " , 1 . M ‘r - 1 : - • 


"n • iimrH ueai iw- 



outo!" A Better Looking Nose 

I^Heteve yaur pniintl dfsprnrniac* 

My fn*: bin it ••- II - vim: 1 1 i '...• ] pjiiriLiitee to 
in prr-vij Lin, slmpe id ymiT n by renn Mill ny: 
the t-iT'iL'.e^ uni llt-nhy iiti !■-, fiinnkJy, anfely. 
Alid fimiiLiKiL/. ,.r rcdti ml y iiilY mid nay. Tf.e 
yrry fine, pjeeine oiljiiatnienln which, imly my 

lirW iisil^raL-rd X r w j h rt£+ ■d-'t -3 . 

rRxkn nwul I m iiHF n r -'l IH^HR lil^SliL 

■TLia}'. Oyer 3 CO.IHHJ iikit. Brad I'tOw in: j - h in 
M. TSILETY, PfcHMfrjVdit .“SiliipJlM .‘slWffafliC 

DiL-l. ITT □■‘NC-H-tMl IIN. K. T- 



L1MB 


QUIT 

TOBACCO 



N« TT.ID ,,r ir,,mnn enn rtenpe-lhe 

lin rllif 13 ! t’lTr-i'il- nl* 1 1 ■! I : L rr. I linn 'lEYy 

lit i n:'h imnidml l hr bnld toltai «i 
JinmipiHiyuiL. Join thn l in .ii- .ini-. hiF 

IlifApegiM. tolTurcft Ijwr j (lint lmv« 

liMitnl it /•u’>y in quit with the aid. <:4 too «•< 1 ■■. I - in-- 

T reatmont Fat 
Tobacco Habit 

SuecEssfu! For 

Qvrr sa Yum 

QnieMy hBcifthru ni: i-rttvl f -r iiiliimi Write (odny tor P»r 

3‘ imk trdlln^ Iu-it : i rr,i.nkli | rfi- *. ,n "■* ‘ : Ir- -:n . I 1-.ili jn-p - 1 

hftlift siqil trur J-Eijbcf Pact C! unriLriter. 

I! ir>. N n.- C !«■-" i ii IKkcirT Tr-’jilT^ni lie L'l] n*r in! I>nri. 

• XlrkLrl SwiI yn RlkD«L "AiriKnlll [11 f.M r— 1 O' " ,il. y. I rH 1 d.l 

THE HI (LI V INSTITUTE. Oeptl. A f 0 , nw„t t, HI I II a-’ 


KEELEY 
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i-: si-' f ^ i? ■& $ « >\\ 1 : t r- " * QMonttjy 


AUTOHATrC 
AIR SERVICE 

Ihncidrhli. Hpo-ea 

C "iw • mi' ■-?■:■ 

Ina: I I-'.II >rm Irj 

™t 

iu ^LMllir, ..■ 

[■■ w I iLhl f 


paint sprat mom* r 

F I n ! s-q Laa P 

llllMIBR . mp tj- 

irfh- htitip n-n 

Am %nk 1 1 % — 
luh'r K'-'SlkUr. 
ui 'ri: :)iii.:l ■ 

ip-, -pin pap iu 




Mont 


E-HQ UR BATTERY 
Charging 


I L-> . re i >H l | H l.ij* 
I a h-J I.J 4 btLU I Y 
ai t IIb.Iii* 

■:■.«!. ipjtUrfl ff-j I - 
1 1 J. X-3 KHildl IE - 
ccraBEKV nyoirtiS. 


MINUTE 
Car Washer 


!■? Cwrf ft-*.. *■ 

II. £ nr 

ttffk ilsira -m n* 
!nw! --Ed dhI >4 

HOBART 

BROTHERS 

EiiM-N, Nr.-tMp 


IWK^ i>i5 GZ'jJL 


LMrUd rnur own aocboaiEl SviSrnpUmi 
plE-no pc .-.niVik-ilixiTr. iniT* i-niL inncliSnc:l 
iplpfl from- IVtMv JurnEir quIur. I'Lcosc 
J, B. WELCH, Inc- Lirnl. B. 5Zit N n. 41 g Sf_ 


&4.00 


a mt 

I lull 

replaces 

33 

Wrenches! 

H E1 (£ : £ IIig tmiurli Lit you've been vailiii}' 
for E A Lhitir ^ rent: J l bit llitil reiiluctB 'A r ,t 
dwuhlc-ritcl wrenches and cthIb forever the 
bunion of excess loci weight l 
Tbesc three Drop Forced Lreatolnya pet Haiti* 
places where other wrenches can‘l. They 
biklc stuhliarn iwlls ami unis and pellhcm 
loose in mi time. Why? IVwjiiise Crcatoloye 
nrs; 20*0^ rtronger , * - 3l>“„ itii unur , + * nod 
Iuu^En:r Ilian evit ! 

Ask your favorite hardware dealer to show 
you this kit of three. 

CRESCENT TOOL COMPANY 

JAMESTOWN, MW tokK 

MSftNT sUxSSf TOOLS 


uo^sm^m 


GOOD FOR $15 TO JllADAY! 


NEW MOTOR INVENTION 

Pi.KT-^lti vi' S»vw U ;rt O ut— inw — "It. MnYw ol'L 
plnra n-t like liuv. M"cn p-wn'r— ancoa. I'm-*- 
p*r«it— Hhowy in .unified ‘jiirU. ft rUc Jar E'JtEE 
&AMM-1JS (ivsrit. 

ta.pt, f 7 PEABnnMwni.tO. C»rli r III. 


SPECIAL CYLINDER HEAD FOR MODEL A FORD 

m&HTURSULErtCE WITH 6 to 1 COMPfleSSIOHftATiQ 


AV/lVJ 


j aaaa 

LtTLVt 'c-m. Dll T'i-MlHl. U ,rr -uij. I line 
FCMYtLEl -HPEEP— riClKUP. 

i-t-.-t.i- ■ HiiHinwrtiiR n- jhlE7Em.cc: 
flrlJiw iT*r, Frlretl ram$ilcLri uiih 

| I.l L! ii:i!l CuttlL. 

We 5 uaha nte e you a Sens-vridw 

ft'TlH: far £rrc Utmeure, 

HUHP t STDim eg. . Tsii s. h*o |3e ■■*., ;m:igt ill 


Delta Motor-Driven 
Woodworking Tools 


" b taialE. lp EJ-srln? 
ind H-nu-tfrag A>- 
th( Ihme-Hl L.it:.-,, 

ghtlil'H pin) i. jl 

W iJ|IBn;ll. iHirlpK. 
roullnc mill murMi- 
Lnc. lliHj,' tfi--fl»i'- 
P-jg- Fiirnipiitd 
di , i | iini:.‘ r -l-.il.'.il. 


“Mti" 
t n nihl lit 1 1 a n 
Clhtulihf a** 
..nil Jn In t±* — 

l-.Jiel! - MM I ■ ■ i : ■ j 
Mi- :.|:.‘l IiT.-hI -H-|l»r- 
l<ijy - (,irlll> --it 
r.-| ! Ii nr Wh"lj- 

■ili mu4ur 


t:i.iiiiL*-1c UcJcd ] 113] tin-; Indudm: WlKhtJ 
Lu.ilii.ii, 


. iim- 

MiL J.:i I In-:,. JiilaiH-ra, (Jl.-i-jlnr I'-mil 

v M-;irl l»nr i.r.-:| ll iirn-r, .'. I .uii- ll. -I " ,L- 

1ere.- < h*|H , r. SensH *otf. amL ti«nFfkn« l{*ruL1- 
ah.api. 

The Modern Way of Woodworking 

'-.I - i . i - --' r |l- r I .ml- khVii 1 1 Inn-. It I H . r , ^ 1 1 ll | n- Kh-ri: 1 1-- IT • T I - T k. 
'L'h-it's ch* rtawiii Llici- nrc rviHwlBR hanil l dH| l» .v^ri- u-lu-n-. 
lim-li -JJi-lLi" iiL"L.'r-.JrivLn tuot la pcmiknDv il-wlHiivd bu 'll' 
L I iriirk. *lll c|.nEha, mniirnlinl ly. I >; ii--l,ly. TtlAt'n 
wha- TtitfHjiiarlsEr* tliv runjibT pw " I kI iu.bil 

miiElilnE vdLiie per iloJInr. 

10 Day Trial — Easy Terms 

Brail miLay To? c-.-rn iiIccj.' Ortilla und VRES UiBtrDtnl litenv- 
inn- £utly i hiiiTll -iiiE lhi En rf liij] ■ Ik-lui" llrA-c-r KOOdV-'I.rllirUi 
unity, Vnii ui|| tiui-zi iImi bow ynu gw irj ±07 ■'Uflc* 

t-iiilomcrl r.ir in giij-j ucidor ottuol m -kii« f ulil *'!' 

f i 1 1 ML H.3 -IK. Ch.*tr of tlicec cxnrtEdFnt Hoar Foynn-ni 
L'lptU. Wrlu-TODIYI 


DELTA SPECIALTY COMPANY 

□ l-rililan a t D-nltj MPq. Caaipanr 
JUS N. Hoi Evn SL D>M>t. A. 7 31 . IY|ll»*«i:*3. Wlfl. 


S jriy^ Pi.kiL. 


Reg. Price 

our Price 


29 
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AdeHj?htfnl,-d]gnified and fascinat* 
injf buamesg. Malt? and kc-LL Crnpftttt. 

OftLI-cipuneapfcc t ion .Voun w ; l r: ■ J odd LLkrlhein. 

Gorw c-again :ui il aga m for IrtOfC. En*y (AWakr*. 

1 supply everything. Raw trjit^rinlpkntifaljnjd 

cheap. Profl-ta big, Nq 4i:wt. loo ainali. Sturt now. 

Quick Success Possibl e anywhe re-^citicE, '4 
lowna h village <j|>en a lirtle rstRif Btoreior, begin ut 
liijhiei wlvol @99. Ln- to Etorcn, groeem, hul; trn, druggiatS, ’ 
parka, hwnrbnl] guinea, pirrm-a, wuyside atinida. 
Exceptional L^j PraHli — $11,266 sales m 3 






( Cu^-.:»r jjif niH.nii.; 

firiJ CAiiiIL’y ETJinl.t3.i-i 

Sand n nly 1 1 . D O -dcT' M. I r -x 

If s'-jl. Mfid riAh i=i full l(4*Ju> 
p y^-ar " m «rm-r j !r m'l* rp ’ 1 -' 1 


AUTO DRIVERS’ 
SMOKING SET 


Agents 

W«M*4 


C ulck 
s,n*r 


tONC EAH1NSCO, x= - 

3BT High St. h Springfield. CMiio 


PINCH WITH COMPAH 

(lairtniocd [or lire. Minty EoeV H 

nan pllramd , drill, J'ir SL.'M 

tend Oulj 

J9c -r, 


MODEL SHIPS 


write for FItnEI 

h VW 1 1 1 m u 1 1 1 i': : L I a j i ! r y . 

'■►.nu.-inii ■”>--i , r UWJ lut mIK'it. 

SPOftS IMPT. CO. 
n St., Lc Canter, Minn. 


inM^B/lAfr T1 r nr. ii|i*Ij r-i r e 1 1 ! i*- f ■ sn rrli umd dil n4 r .- if iwHi 

DdBVjnr) IP girl. ■■ rr nrl.'irlxil hiJlr l-jibr| ilrkdr^k, rjaiixl I'tiii, 
\ uri ne, “tt , i !■■ -vlrrh, ra|rliin-, li [ Jrh r^le Uia lelialr, 
*„ W^n "I "*■ lr.T> I- r I- inlnr It^-J fur rr..'r ■ r ifr'u ■/ E lei ThpedJ e*lR r 

.tB-" J JjWji, 1 FTi*-«r. W. lLkhlfarkUr 1 1 , — ■ . Dj-lpg Quail CVeaKhlJ >*|, 
-ie*«idi Ixilr-aiL, ML»iv. ; i|i En a# MnnliiE, >iAeIrigi i# 
Iter r-NI, Ulu-iraM-, 1 1 ik ■ A i a.td aiaj i aa.fi ji ilWi A Lni 

VF+mJI I'laiNlWfe:* *+** l»T liar lag rail leaU, ^earJ kiaU, 
ap'd#! miGi iwilui. r-- e I r 1 1- f ■. .HE.- Aid Ha# :ia.le luT 

ihA rr --idL Teihrr, l>jr Is -ir 54-im phi-i-arn.'plia slip* ill ■ r'ii>*if We ilri riieiaui 
*il*ubJi ■iil PiiilKTi in4 In*-*. r» K* :1 b ii^ kvIf- >r in Addf.l-'ih i-i rrl-M 
Phil PlL d'KllFABa 4l • Li itKHS IPHikB. MSn*. |a tf.l~ ■ -f ■ Ij* rlu ilk 1 IblihrMIrJ 
Cl Ca Life 1 1 aav« h+i-DJri- CPIlly Cfilhir-'d L&jk !■ I ria.iu "l-J laau.li-1. A. i-a|iy Bill 

bd ml -r^nld ukis B r^vrt c4 ID cli. ■kiAn F-r+TirrriJip 

Mod«L Ship SuppjF Co., De-pit. H h M LrirL-tu , f.", Y. 


C I r* MC 1 GENUINE NEDff, SEM I -STflNU.lR Dll ED, 
Sllbnd • >¥ IT H CHANCE ABLE LETT1RS . . . . 

Best ^L|rH- bc-vt [)rr>i.n'^Lt.rnsi — money! 

You ejkhiIi. 1 write for our offer ted:iv. T " 1E 

MILWAUKEE NEON SIGN CO. T£2 L tikarieu Av t . MllwinkH 


. T..i.u wrde-Ti fur niy wonder :lne ghoul tuite. 

I tai]nrod-tt-rDm.^uTO. Finely made. Nrw tnw priera, 
iHtdur cootmEaalMis tliait *wtr. valddRlly. («•; -i-j- 
oui bnnua to prodoerra. Style- crrjtic.ru to li-'ifise- 

I I cndivii irn-ri. A rue Fi-Lliriq, tuc profit line, sofa- 
iicriurspe needed. Writs iu>w faf FHEE coitHi df 

I) I <rqi- ? vi.-.-i r .. h Katn-pir-r. Vow, are imdfrnriiihLiqation. 

W. I.CIU-aVN.IHE.. l>CDl. t Ilf, 9«r>ThriHip HL.. iir^iacL-.Ml, 


OH BOY! HOW SALES CLICK 
WITH THIS SNAPPY LINE OF 

•‘Teilor Wad?'' Belts mid Httchlet 

Ik'iit. this if yen eiui. Ifc-ll uinl Puifde Ollllil 
ind uding up tn (i-n leltiTh. unci mw H'lnlilr-m 
n-Uiib for ryyilj- All . Trl h. BIG COIE MISSION. In. 

1 1 :ls‘ _yr.il will ansik.- i.ii^n. j||.:iril*-s* hliuli |'H I n TX'CI ij I .'1 j y] fl 

*wk wh many liam. Nit enniixfilioii — Th-auHiula nL 

proeiK-iyta — t-incr-r 1>i i v l- r 1 1 1 .r j :j rn t ] i:. 1 tr. v uraid iii 
■ y 1 j:in I l 1 1 r. J . IVri I u ijiai-rE pir FRKF Hu |ck flijr-fil . Liynitc-.l 
ti iimbpr 

5 IAL DEH KANOFACTUniHC CO. 

H.HM. I !.■ I'rii.n I'l . l Sep . H LOS ANGELES. CXLlF, 


r'TrrrKr- ] I ■! T-'i - ££ aerW A-- CI.iftivmN JUlic- 
■A-.irr -ym-i. _. : I, - : ■ L- : WJ I , . ! r>' I 
AK.||.|V** 

Siitl j-IJIj Lu iOUO Wiittl 
Ayilialile rrom Kd batten,' uMd 

exHIit L4 .tart the cnetna. IdeaL for 
lilt-ini. fcnrijtfi nr.il likabucrica. 

.1 , it .Tijili If. Ji4tp qf /i, r\' .1 J L-icij , 

D. W- DNAN £ SONS 

f,'i n ,y;i ,-i l-u, ,y, A M limrapolla. Mlr,n. 


NO MORE BIG / 
ATI RE BILLS/ 

• 0 ft ?j|. GOODYEAR FISK’ 

| 1 ' W J.i f i f* re«toite - u.s. * V. sr ■ 

M '^jt] 4 MegularPr ices 


pmuu m j 

SLHrlEfl hONlHi 

jftpiiif iiir-it hj;jj 

I R N A BOR 

RKIiHilCHlllt ITTji 


A. C. Electric Plants 


Vi 

IS* 

4 



l! 'v i K etBL'OH 
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For All 

RADIO 

CIRCUITS 

Insure: success by Using 
Hammarlun dCnnden s- 
erg. T ^rne-rttst'Ednnodcls 
fnr every type radio, 
including short-wave 
and purl ab Les . 

Write Dept, PM-? 

• r i':- T ll.fi i: jM t uJ^i 



□ AMM HILUMJ 
M>C. <:*.»- 
42 . 1 - 43 ? Wfl 33 rf St, 
Nrur IWk 


^ Mp. find[fy 

Mam marl und 

■ Pflrc/ 5 / oiv 


PRODUCTS 



NEW SENSATIONAL OFFER 


Vi r In ■ BiVr ¥*». ft. I J Jl T. IF-rt iT I 

,! WDS DC.H" WOttKAIiar K*W lUi+J 


j JIT. hE-ri.r r.vE.T -.irk 


LI 3 I 


$15 .cm 


, ’ 


i * 3 .-^. 


j-nccE 

WOfiH&mSP 

J i p^nl 1 j I 1 - 

r-ii- . j I ■ 
J»Ss.. K r r.iLI 
Uirt_ J ..*ik..7M 


til. MFC, COMPANY. IB 11 -A W, 2 flih 5t., fhrtagc. in. 



THY i ■ 


30 days FREE 

BEFORE YOU GUY 


FaunryjAi-’iMi. JfuEwrirJt?^ nnJnund 
SwWtPIl CTra'if Jtinirj'c ■vr fl-siiffT 
J'! ■ I lIVl'- 4 .* 5 «Ld (Vn 

IS&&AQ o Radio 

A.i:::ixinj U'i tfu'inA rli nrrt frrx^ 

Ik*, CM Idiii'-iln Cnn<irv, l>»ii '[ 

Ucy Vllfc-Kl SO riny-.j' &K pjCvild 
<iUiik Hill lie an Iff l.ljK-r til ug 1 u 
tam: BUT prlot f„r tirne. m-lrc- 
t*u|iv,dl*Unot,jHi«-r, | VF. i;ii.ir. 

I'HEE! 

Mldwfrnl CSrparitkOD 

w r JL r ii^ 7 ‘ mfu ‘ aio 



Catch Fish! ^ .4 

Eels. Mink. MllFVTritJr u’ I li ' -j-" 



— k-LIi 

Kihliiiit j-TlnimlMit 

nKfttr WIRE TRAP, Vi'rllH riir Mllr FREE TRAP n/TFR and hurci.lci 

f-l Box DID II s r.nilft’l’* I I H -| 11- ll r Ff:[E I W iul rmj ’hv lN:t I r. L I ■:■ _ 

waltdn aupptT co.. anai iumi.ua ah, at. uuui?, mo. 



The rye* ol Gbih-tHh-th 1 - Tallin. nan .ir.rnji— 

iim tit Iblhirniil rii icinV “Sw-.r. She’n 
3 Trrt. Jl/j SnchrB tall, YtielfcH 111.3 fHjiiiulfl 

find liad mliJJrill fuJiL UjlLr J.rj.l ^rrrra . V.’H, 


so soothing to 
golfers’ eyesl 

Oi', fur 111 at iimltiir, to ihc cyts of 
ji.hy orto y. bu spoiids 11 mi'll time 
out ufdoorg. Always apply .Unrinc 
SlfStT prolonged exposure to Sun, 
winii ii mJ duntto em| that heavy, 
hurtling feeding Jiini to prciOut 
n li 1 1 toils licit Omul it ion. Til efi 
siKilhiagfiimiilci^ I cm Loti ia ustit 
liy million* fur tlie quick relief 
o F eye irrita lion and a train, Me* 






Save 40% to 75% 

Mute™, Rmt Endk Ulr-rVu, W'h^n, 

HpTLiigB. j’iptoiui, Cy IliidiT TEcrid?, Genet - -* 

atiira, Sturter*. Tirfft, riO„ [i>f nil biak«, 
Dl f-j.ni siid inicka. SLutn non in cf rar, 
h* riid Eii,., Titniiir Tie,, cte. w'rtto- (c» 
SabWurLiDn p’linranliKd <ir TCji’mcj' 
irEunrifd. We nUn t-.ir\y iihw ;i:imh m 3 
big itinr-eciiil. 'Fpiirint dt-wb to ici«c)m.ni[». 

Stab auto parts, hpt. p, m. 

It 7 .fi hflJlwauknr Arc.. ehJcHjij 


VOmmmlER 

Dm Atje 'f Ale, V-IDMATC. VALVE VIUB 




End; Carbon 
Stichine Valves & FUng* 
Stops Noise and Motor Wear 
Positively An to mi tic- Fits Any Car 

■'■ii aniMjiic Tif'w i n^'f'-ition. m-:ly and qicleldy liuullml Id 

wy 'fir. riiiPjoiiLtiriill.y il iMribuU-j. ihL i.j tbu ™lvw . Btertii, 
bvIiriIm* MH visiaa. rin*»- BtAp* udIhb :lil,L jfip*Lr bilU. 
trivi-j. yifur cur new lift, new fHrWfir and i>vp. Shi-fi Em 
Wid ail. Stfipe weftj aiwj C*«n-. Picventi overlientiiia'. 

n C < 1 U D d : j hr.i |L i'lTi d i>Ll 

ililiiUnn. AJiLi tKiii-kjmids nF 
miles t-i ynur m ir-.r aiid l - 

Jl II lull L id-. i:l' il-nllan. A hquiu (,I> 
murini-.lu.-c-l; jji-firatitfif;. 

FR^E TRIAL OFFER 

Tin . miir^Tdnu; Little dei’icw 

■Ml VullT > 1 : lt will inAlcn it rim 
ll*B UBIT. 'Icrcl hxllll* r.-.r CKJIII- 
plnte detiiia nisi hut T'rvt- Triul 
ottfi. PvnuMiud cvrcjLnFj,' ;»r 
McniCc:. VfTlIfl or vHfB «L uMi. 

Fhfiitcn MI 9 . CtL Ifl ^Llyll^'tim. 


SALE 5MEH—MJFNTS 

OpporninLTii nhc up 

t-Tl ■j.-'AI ^ 'i r* 1 1 1-: T.' 1 1 i LC'j ■■ 

1 +ecfxl ri'fiiiory. 


FITS 


AN V 


CAR 


TtH 


MIN- 


UTES 
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Send for Our Home Demonstration Plan! 



UNIVERSAL 

HANOI- 

SAW’ Jr* 


plans NOW fur A thrilling and pmfitfthld Fall and 

— Jung cold ftvcaEnjffi hem- 

finllii. I '.J OUT [] : i Fi ■ «'■ E >f h 
rriotorlzud shop. Matay nii-t| 
oMtkKt. Your twrUdry ina>- i.h.' 

|ili-:iMicni r ill i_'i?jiLiEii»dlUifcift C i .*r 
CliilhCV Ki h'Ll, Wfl hi.jp >TH| (a 

G 4“ Sill learinj SJE 
Jainla^Lfiit Guard 

^ Nothing eDLirtly like it. 
i!s]l Ik'&IU ilb, lA^nc 
tftldeft. Vr'LtLr rVl/lml rtticiL Giad- 
untud fafuM Lilt-’. two yriiye, 

W. B. & J. E. BOICE, Dept. PM-7G, Toledo. Ohio 


GET BIG CATALOG L 


Send I He o"Ln nr nlflnMNi twhjirn 

C.ll|S' '[lj.rl.ij.' enj'H JTlllill&I KMC! TOP 
iknji.' iJ-llhfiM fiiJOki*. Jt'illCil WLtll 
iii [ itimcIeix latarmstloai dd poorer 
(raili. aim lull MetnUsaC our twine 
ilcmiiivitni li'.-n plnn, 


Sn.i'rA huurs of Uook- 
lirenJ.Intf wui-t In m**i 
i iiciLur n-Tid rlfiMUK. 
A I no itukKS. ruTilsr(»: 

. 1 1 ~ , 1 1 h , baraa, ir.kres.. 

fit, 


Another ropdlnr po™r 
tool, a T n±D*r|ty, iBu- 

TiFiiV-ial kei 1 1 1 — < L: i v. M kIiiiii 

gLtli nuifimMIc kToww, 
Dim, liravy utiU Dower, 
HA, TVi-lqlm. Ifi n-Lj^ 


MIGHT CRASHES 

And Get In On This BiG FRONT Opportunity; 


PraHtftiHi I -a n*«?r tiixa 
gijre hljhw, Unutuxl urnini appor- 
tun il v for a inbil iui>« WItRl N& ■rl*»ci 
niCEiairy; wri teach. Perl -ur Tu I! ttmii 

Ell i'** n S Affair 

r W Ll U fit* iMjitfu/sAtf 1 

Autum »llc*D'l iMtanLantauaHttai- within f 
tmsIi or (Terr Ii-sibe. shopi -ctora. (hciiiro. j- 
iiFouo. car orrwp, (if. F.vrn Jtii&lki-L r* 1 
p’ivce iiOUt LWs e* mGn FiurhUfil»W t+rri- fc 
tarr to proditfcr*. Ynu mrt vwar 3107 
every iBy. LVrlle fur full thtull*. 

Tlie National I- or metal Co. 

chid. Mott* As-t. OhuuiA Cp. V s * 


Send for FreeCotalog 

S ZQOO illustrations — Dia- 

AlOiidj, Wtitthci, Jewelry. 

Urges! Diamond it Wa tch 
CfCiitLKousc i n the World, 

LOmS BROSe & CO 

IOI Tf». HBii SL.Chk^lllluk 


IJ-ttfULST Of KlT^tSf- - 1 OTTAWA 

■ • tttm HAjjf FvaNM* AM l£U 

fe\ Make Matter t 

If t»x. ■[. =im. OHjrrni. mil. ^h-Hhd knin or Hit. 

t-— ” flip IrKR pm llrua. DM 5 ^-h r p r-jlr.l J "~ ; 1 1 1 lr E 

CAT* T"I»V. Wrl* Mdto l*r Fn™ bwk. »Juh-A 
fr i r. : iM,-j Ct □ r -.p t i[ ..r 4 tr^,ph l^.. +«. 

(film ntg. co, 1V41 -w fferifl SirEHt, DttiwkEinni 


SID TO SZS 4 DAT — EVSBY GflLFru GUYS ’EM 

Elufli ■ijiiu-iv; Rail lib I In — r'-riil ir Hie K'Jler irtth nlnyof'H full 
miaul |irl=jL,'l , 1 1 L uViiry li^U. Su mI.ii: IllAA — WO Ji: : hb.il I.:ill4 
HI: 1 1 1 1 L I >: j : : . L I' p: iihIziii eiii L'iirli liiiJL Alp r . I TiLj.' it .LBJ pur ilui. 
Y-U 'J wU JUc Sfl Jtltl. 

a* III Like Hoi Dikii -Tchrilprj 0 |i m 

Oruh ?li|« mruifcy m iLki'f — .*hi' ■ u." k 1 1 j. u rj ff r k i ■ 1 1 j' 11 ij hAVi' A. 

W-Iv. ‘■■Hint G+Aftl »ml VI' u-lll flu; Iiy Jlri|iji|il l^rral 

Fm4 E 4vb. mJ u'lt sun-inlcTd n.-uUnr ft>m bulls ttLUj jour 
i'JI IiSnin rirLriCiHl un rai:h Lo.1l. 

NATIONAL COLT BALL COMPANY 
Until.. N 1 B 2 N. Cl j r It b-l. CHICAGO. ILL. 


"ii jMrfbfEic* flu cip'' 

r j\_ Yoo'lc like Pi'rfiy-Siplum A'lieil 

HH M-iviiifr enTbnnflLfd bnveriKCft. ft 

^ ^ — Jtivpji thi: fi=x C.T JiVti f>i..J rirnji, ffco 

hottlii enp is never iniriuvciL 
tiiL'.y-ti i L- I’l'f. iii:'lIi.v 1 1 ii. iv hy pri’- 

n urv Lu|i unuwd purtic'iki fur future 
list. A hundy iw-ni t-u H'.iiie. 
Ajs 1 ilfflcn op Truvel, AllhOn jenorw 

ICft I'-sdiM for Llm kiddicn. E.-fta of 

Jj L fun! T Ii <\ h :l III I'l | | || Til i t V :lm 

Vwehau’sfomoiuiSTmu ffnlfCun. 
OprrK-T.i. Don't Kia.it. iL-vcryhiufy 
ll W.rp- l.jL wmjiLh All Ih " 1: 1,' - if r,lim ji:url y 1 \ 

til Got juuri tudaj. Suld.br 
lofidioA dfiix, dnjkirLiunnt nbaia; 
li ■ '3B oiu-nr nnd hunlwnro ilealvm — «r 
ft . wc will acDrt yi.:i IVtf .i-^iphnu 

TKi!-iiB.id on muipt cf Sl.Cfl IrilL 

VAUGHAN NUVELTV MFG, CO, i InC. 

Afiin ij/jl 1 ‘jprrr j i>/ Quality Kitchen Tm*); 

¥<11 CutTlR Arp.) CHlCilo, 111., U.S. A. 


Spin The Yforld with thWset; 1 . 


X uni i:_: i" ' -i ., -n ! I ,i> I. . . I: . I ill-: I.'. T '■. L.ul:> ,:ill 

Mprltn. llutrtKii- Alnij. hiv! iHUiot l>n>!wli.'+i!tlpvr BUlluliP llinwiAhiijiL 
Lliv wi.irH vlj, wliurt whypt:. UnJur unlriun IUtyIhh Mnntruim 
dtrnns*- I.lthIh. Y<vjr iinllnary nodm obnaot tunr In th™? Jmtt 
T ilt Htittoni. WOHLO-W1DE EtKCI-: CV F IL Be4n It to MO 
iTnCur auEUilm wLlIi , .ri.^|pl3|E vlbrl Ly . 5-ENID NO M D HEY L Ji.mC 
i*Ti(u fvur hbumj Hn<] jufartTH- on n pr-* irj.nl nntl wik i,w ni mmil rail 
thin wunavrriil cuiirsnlcMX] hImtI ttbtp nrt. L'nv potUm-sn ED. ID I'lMt- 
* h in ii II delivery rliBnr?. All unli-rd ttsbh. ut llorAKo muHt lm nc- 
rufiipliLsd hf 11,00 uAJHidE, I'vrvlED wnitTlrw IT. 74 dDlLYmdr 
Writ- t*H*> f*r fi*>v I'Btalyf ** radio karRpfHii., 

C HAS. H 0 DO W IN CO.. Suteoiali ti A4PB- Pr^d UCti . 1 nt. 
4Z44 UiiLL'In Avp.. D Pp t. C.Z CHICAGO 


A Marvelous Invention f 
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Books on Many Practical 
Subjects 

J^yfihlui- lYlrtliiLiilM Press spenSJliw IU MPpljrlni the fKititnn-dl^i 


but iHH.hr 011 taM>ir JMI 
wilt revise [be Lilt as-w»dl=i*lsf- 

ARCHERY 

Modem ... .154* 

ARCHITECTURAL 

L/sifilidiI I jKtvrlr^r .42-44 
ARMATURE WINDING 
I-'UiiIIheiI h>w b&eJ .... li-.DD 
ATLAS 
New mo 

CtaJiiJB FjillLMin 32,3* 

AUTO ENGfCLDFIPU 
LSikf'H. {t^itcri New 

Model f, 10ml/ $B.»» 

HUD HflUSti 

Honr (a Make. ....... HJH 

H LUC PRINT READING 

Fit* li'jlliiljir 'TntilM . .J.L24 
fc&Af «bH,DPW 
New E-^-ri I 1 1 nf ]-. ■ | ■ >xl_j r 

M**ua]ra txrjY i-J.'/iJ 

BOY MECHANIC 

PkmcjuH 4 k l IliKarr. ^ 
fOOQ ThlPEP W M Pike $7.40 
LHilT-IM furniturf 
C -in j.lrie- iL-miei taE.-: .52.14 
CALCIUlAI OR 

Ifapp’r . . 11.14 
C ARBURETOfli 

}'.L<t-]|i-iiL 1 KKik £lD +11 

hi+kiw FD.Db 

CARPENTRY 

h»ihi Km-A araauKixikD $i.lt 
CHALK. TALK 

Jib* 1 tb 11,11 

COLOR SIHPUflCEl 
ThM/-L|[»J new Uoctk (far 

Culw L"p.'ral ..Ll.ll 

CONCRETE 

lJj v,\th nnjrinE 

Mew 12 II I on iCIacl.'i .11,14 
(OWT*l G t ft FI I Or.:; 

At Bight ll.flfl 

urge 

L'nre anrt k.i'.-lni? 1L44 

EL£ C T R I C I TY 
tar ft *« lawn. ,,,,... .n,$4 
ELECTROPLATING 
prprLlful llevalta FjhIIt 

LH.itAloeU. .51.4* 

ENGLISH 

kHRr-jiniirDreEeat In... $1.14 
ETIQUETTE 
Wnw .MCH-aa* Rook. 

Only 41.41 

FAPh(R<$ ROOK 
o4 SOL Kinks no] Bnni 
tar Farmire*' WD'is, »,n 
f LYING 

PLmplIOtil , ., $j-l* 

FORMULAS 

iu.fOj Mnufj M+khie $s.nn 
FURN ITU RE 1M Id, ini*/ 

EIi1=;'ii-Mii]iLC- jR ViiIh.! , . yi.DB 

CaHulHI 

3001 tJi-isH"rw Ad- 

Mwerod JLflB 

CLASS 

HT.rkLns. . .. .... . U-IS 

GLl DINE 

A T1 C or 1LU 

HOME REPAIRS 

fb^Uml Btnik M. .... 1 JLS4 
IGNITION 

i F-|rf*Tl TViT 

C^r.li= M-rlim: Lr>:. ...33.50 
INVENTION 

Pub tar I LL- wv nr 

AnicrlEBn $i-tm 

JOINT VllPINC 

(We* fcdhtaBl ........ SJ_4* 


A« mt books of aitrli .iMpeir, we 

KITES THAT FLY 

lion la MAUn 13.3 5 

LANDSCAPING 

E'rrn-i Ir-.Ll .1111 

lathi work (Metah 

trul DrLnifsAmJThrMd 

CRttloi si.gti 

LETTER WRITING 

Fibi-.il n! ' I lluslnes 

OUl r, M-BQ 

LETTEHING 

MEKltTuliLe. $2.44 

MACHINIST 

Ciirr.utaco, j’rwrrLe&l. . $$,$4 

MAGIC 

UGO JTew TrlekB for Am- 
tieun . ti.dd 

MAKE IT VCURSEir 
SW Dlflmot Thln*+ to 

Mwke S,H 

MaiskcTihG BY MAIL 

Bdmce- Df . ........ 12. tt 

MATHEMATICS 
Mfl'Lr- liu? far lit- Prae- 

Ilnii Mm si.it 

MECHANICAL UHAWINC 
PrKllml Course In. . . .11.41 
MODEL AIRCRAFT 

BuililliiB a<|i| FlTlbC...fUt 
CUTROOR OFPOR-, 

T UNITIES 

tar MbkLiiL: ii 1 1 Lire. . .52.S1 
OUTDOOR 5POHTS 
tar All Ymh 1 ILnlihil 

ffrw SKiMIIqu . . .12.14 

PAINT SHOP PRACTICE 
.'few. venr rcanpletc ...11.41 

r.'IHTINK 

Jit/MK I lifFt MllUudDJLH 

PLUMBING 

.'AMI II lb j :m':I: 1 fit? 

Eirefy IlmiriiiwniT. , ,$141 

POULTRV Raieing 

fur Prnfit $S.« 

PUZILE1 

Amu/l-nr ’,[ii-Jii-riiii , .ir:il .iLifi 
RABBITS 

JVe PihhI tin! Pus $2-11 

ROOF FRAMING 

M i:lL IfbFj $1-14 

SHOP NOTES 

12 Vi-I:h. iif rilVkk YMu- 

tlill K|lik# . 11,75 

Slide rule 

H'tW I4W ,. 11 .71 

SPEECH 

tnri. a Starr far Er-erv 

L.hl-X-,llllL 17.14 

$ TAM P A LB U HI iM-rilrrn 

L2,0QCl VATlatli'A 11,14 

STEEL SQUARE 

I'Utk.rt ISMik. Ir BO Lift. I 11.44 

storage batteries 

(New wnrtj pest 

oaniblHi $1-1* 

TOY MAKJHG 

fiiiEjbli'-t-r; Inurniorl.jn* . .11.44 
WALL grdJHAfiflu 
(Ealcrtoek X-rwmt 

MetboOs M-»B 

WHITTLING 

-i iit- An at, , 11.11 

WIRING 

noun (New ElOOt/ 42. E-D 

WOOD TURNING 4 LAT HE) 

PT*rt$nil t ' nl LSitt- Ifi. . . .$1JA 

WOODWORKING SHOP 

h!«dr?n M.jtOT-ljrtvtfj 51. P4 - 


Books sent CO, 0, anywhere in U.S, 

Jmci-herk theiHK.fc- vi'ii wint. write rturntmean'l Bildrw»ibiH<3ar r 
:i-l-:l irj.ll ! '« *. IVCTTlraETlbllt. It N your CBUcr blank 'Y||l-|| |W.|_ 
Tinn iHhnifc you bOT-kn. |i:iy liltii tin |irl(-f- ilnl few Eeillfl IiiSUM. 
if -tiufnltle the Tf. R remlL u in.ii -unjerintj u:.:i i in. ink- tirennu |h t 
i k r-Ti-a Inr r-.-fntife. I'm hnre- trinr vthef kuakn nil iiii-.i- nod 
2JBO Oihcf ibbjoeu. c'-ntniar rrre. 


li'A 







I NSTANT, pndldvB -gartlng with the new 
EiLLipnO OuLboarJ Starter , . , the ifreaied. 
ampnoviftneDt ubiitB culhoaid lotrurt; vvure J:ra 
devdcptd. 

It ? fi Beodix produM, built by «anvt , esj»rB; 
B4 j d'.vcTtuHy efficictiT ns [Im lamaus Eclipse Avi- 
Bcion StATtCF UMtlfm, alir'eo mniotifTcJ hirrSanrii 
irtihcU, 3. — bah miSiiAryiintl commercial- 

A feu-' easy tumn -of a crank irpan the sianer Jl y- 
trhbL'! at :Li.gh kp cad, through gent recLuttLank. 
Tench it huiLDm, the sanxrTakia hold, and cTizr.k.i 
ftlC cn _ iw , , , at a crujikinB qssd oi a-i*cr 750 

R, T, Ni. It mst'cr Enik 

Ccanpact, libl/t weight, :an:]t.e tn inntaU and 
eas-y toa|/erate, the Ecliptic Starter i akb!; the work. 
*— aud iha guestiwcrk.--— out ol aarting. And - h'a 
a ll oJ r j.:cjy priced. 

Aide your dealer — or use die rctupttn. Don’t 
lad i l ■ get hill iDcasurE liC cnjnyTiacnt nl year aut- 
hoard this Minikin. — with an Eclipue O-tiboiirtl 
Staner. 

ECLIPSE AVIATION CORPORATION 

East Orange, New.' Jemey 

LiiiUlJiaf> ojf Bcndb; rliiiatLtm, C.-a-fsjj.j i-l.-,! '} 


fjLi-jipi- Avijiliuii 1. !i- 1 pOruCitiD 

Dept. C-JL, II sn U ruijt , NL J. 

L’k-ita tend rsw lull ioffrmiith'r t-k, E+Lirmi "Hii 
SeiiIit. E LiXlL 1 IsUbkcClE iu»;ot J 

Model No sWirl- Nif.. 

.Maui* Addriss 

City r r . -Sln.t* 


CUT. PlILr. 


A iK rit-ri . . 


Milt [■-- Papular Mtehttild Pini, 

ElJ/oni PT— 2t» Kji>t Oni*f«i 3 l. Cbta*iin HI. 


TO DEALERS! Eiery eutfeuaTcl oufiut — i-iirj (wmjH-cUkK 
friir Jiiiut a,[! uDkil m ErZlJxd Ubccpurd 5turtir. U ,r t hew a 
-dt-nitr (jja-ii (hp-l: thiIEi hji(M Jill- Write jar i( t.dii y. 


Copyrighted material 
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Why Pay More? 


4"Chutk'4.5S J. 


LUX 

Tills " M Y S 7 E - 

H N iK ..S" Einj ilkr 
nil'll Cl tllllMUldi 

i.; .1 j p f 1 v iln mi- 
■:.-in ny nielh^J .-.i 
li m i Bin f wilnr 
f lynr.h'o#, jfaiiiip tori 
rfitf r wrcwtfr-j! j fjm(S 

.jii.'ijW l>Jn i.m ethnr prjtlifJ 
Wiltr Fitjlu: J mttlindl 

r* n l_ > , 'r 1 1 1 r r^j ri i 1 1 V.J 

ENT | RELY HEW PRI NCI P L E 


LOW COST- EVERY HOWL 
CAH AFfOttO LUX 

Nan. Mi-Il •--h.*l «r lllcri BJlF 1C* 

iln vhi-ftr-i. D>r.areic dsrraml-' , vAI*'' . niMn 
1 ■ I m m I* 2 DllHlfli 

WRITE AT ONCE 
LUX-VISCL COMPANY 

T 7 Jjcksbn Sue** Elkhart. In rllAH .1 


:is©mi 

r H0Ml MANUFACIUltliVC 


fK ‘. 1*1 M'lllCl % 


iruK in Hi."? 
Ti'V rp* ! til" 

no our annnmtW'l 
ta ai.vh.'IIv wtiettar 


OHIO,. LL 5 .A- 


MEN -WOMEN 
mu IN (IN 



PRESS ER 


ori« 


IMnoft 

Man Makts 

'"Week 


Ft - 1 !l L-T I ij, 1 1 1 1 1 LIIilil ?7fl III -iiiHlUJ 

Train 31 vv wire atanviL irtth r-inung* nr 
Jill. I'mn-ki Qke those du^ Tot you 
wjyi ;-urirtid[if: p™ |i>v<oi(lxiL — juis oiu. 

f Jnli Ai»H(f In It EiKSIrldi 
by ELECTRICITY 

InikM. .ui.., l,, iiu ^..riJtrl'l KfD Ljorf 
XLEC.TEU | mmf Utm. I'.n •■Hr Hdv> 

Jii lip ^M-irhnT. .Hj rh*v « ■■ m 

is “ ltd cLi£ •nil rtrjT r- [riff vfih 3 *!IU wm. 
r *'i in Tkh* nnjff , jng^ nrmt. fri ■■>■■■ 


Q« pt. IT 


Ctaclnkiatl^ Ohlt 



Long Distance 

itoin,; low Price! L^£Si^!_ 
Quality Performance \J\ VV L* 1 

F ib: LllLjir Lriciln Krrvrtl - arid. L A PI 


hl.il. lb ill |l- r :mi the. ainiclo ’ 
bi c . 

' M L I- "II III n 

'I'lii'PTjim a rfliLl'i, ■ ■! 1000 |7^L, I [tjS0||H 

■nn In mil Lli-n i' . II dnlLvur { il 
1 1 ■ 'TvLiimc ind tr.Du u'jilLI l.-i 

an I i-i.rlc sic. - r j or m / at' 

v? *iU l?v refiiuilvd. ?>Mir ropdf #5* 

rprcit Ijf EET only szd.oo Hr J 

>S p n 1 □ i - 1 1 -Drli>1tnr tnhH,b Liberie 4, -Irnuri i . ‘.■•'•.la: 

“-■I “*jr J 7 r‘ r ’"- 1H.W. rtf rid ST-. iltfrMiE a rih 
i‘JlHir^i -1 (h JkOt ' -*-ira -zriWra rmrtlaiKJ In full r*=-jlr-cd. 

CHA 3 . H POD WIN C EjJ 



EASY TO MAKE MONEY 

ywup- ipui I imp by JrailHinj 1 |hh mklitlna lnodrCb. «f 

3 bi|i(LL’-fliK 3 iw nr Spinoi ns Wbw-lp— Wrijtip[i(j 
all jHirts. ffljy tn pul witL lul: dn^irun- 

b(nui *Dd dliiiLrniHn, mart viand nt."n=:l.v 

ilNniiirrfl frvni ie «1 rh> ]ia and pthrn at a p.iml 
Jir.ll: L— .'ivmJ Z bent jlOmp in- iOMilnlirt calllbflM. 

MINIATURE SHIP MODELS, INC. 

□wpL. RT PFR KASIE, P-. 

tniliiLh uIEilici OS King H I rrrt W_ Tnrrinto 


AGENTS JSSf.r 

GENUINE GOLD LEAF LETTERS 

§ enai:an.tc[£l 10 hcvct tarniRb. Anyone- nan put thiem 
mu aUic*a pod olfiw witeukkipi, I.Durinuun ilbirjpaiij, 
lap» prollts. Paul Clarl Bays: .fin'bl Ifst cay 423.7' *. 
11. L. Iteci luaiia JOiiti id e no aioncbt. Wnta Codai? 
[l-i ires dbhipJe aod Ji'iiunl oJtr to general □^iiiIj. 
UEfALLte LETTER CP, 433-1 N. Clptt CHIC AO P 


I ,i L l ii :*■ rci'nmiii EiJtil E I L4‘ ItrKt hiiiikd Lh Hturl]/ 

ini miy m ulij i:f i + Popnlnr MccljjiEiii'fl Prcee, 

( I Ill'll ^ 4 ? . I 1 tl tlljj h-a 





FREE 


Cot D CMairlc nE once. A irc'iider- 
ruJvhii iti't‘iicTiEi!ti-1#Jla]irjw tohyild. 
nirti nud briudlv riHoa; hi-2pa yon. 
I-, ildr nthirtiu eMfrhrtl Icnin-li'iLci' i:f nu.un Oi vm iurta 
thnl mnkb rrnoi: abuta. Crivo* aolc-ty and. iimibdii 

3' , [,K j:irlT' J i:tiijrL »ll tj kn, 

SEND NOWt 


Mu. 
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$ LOOK / TIRES 

i NEW LOW PRICK 

v Why Pay More. 

▼ iGQOftRIClDGOOD'YEAR- US. 

£ fitcChtl*. rnitf W S 


Prlrti on EirlbT 

H i-irj iA-l ilfc ”f *Allr,n*Vl rli r- ■ ■li'F h All i-V T 

J in l l> A • >tf !>i TMra iif hii4iri-^i mrup 

• i IewIE. IliLibls'mpnHlI- r- ;.i- irr *■ 11 

pi.fil 'v jr- - ™ *»it i rvrandrnrlM ■EuvI-Mm 
i!rn wK LmrwvL pncaa In £J«L : rj - 

Guarnntrrti Iti li mur^liV ifrvrf# 

Don't Belay— Drd-er Today 


C:I>HD Tnr- . 

51e* Hn«iTiih«i 


IIJLLLDOk Tim 
Urn TSii--Tubri 

£Lli.- 


2.23 

l'i»3 

Eiacd-.Vi ' 

2.44J l.l 

2.79 

1-1 3- 

t f'-w-l-M 

2.45 1.. 

2 '.if 

1 . 

LB- 

! SIxi.Tct 

2.43 1 . 

i.fl 

3.1 i 

■bM ■ 

2.43 I : 

3. 

LA 

■ -A «■- 

Z-S0 1.: 


■iiii r-iPM^fe^^? 

ITtXTllfl 





W AN Tfep 

Tend only *I.*G ai-pnnln *li^ rjrh nlr. 
mind. |fi ibir [-UiWwCLdJ.D. ttobirc E 
m-n-nl il ■■■- 'I. i ill t. f. nanka ltdit. 
■ JWfaatomTr 12 ci- ultra a.-in<ru. iliiue uiiiir one*. 

V&RK TIRE * RUBBER CP-, n*ut. lDS'-ft 
1123-30 Q>fEu.E> £niva An. CMenifP, Ml. 


Sender FREE 

CRESCENT 

BULLETINS 

WOOD WORKING 
MACHINES 



bt V«i1 ITc-rhLrj' KjcIIki n>M 
fa* 1 JPOE. fc-T L JITlIlE DTl 
jfamirivtj, luri tWA ffMljr. r.rl«l* r 
IHlkirrfl- HSWia-.* fP"«l ifcT an'iipl 

Ex Inc ctf h«-.»T hiRfMrrr A* 

ill n M!(Hy ilniLfilrV plUri. 

ffnrf f'K Ttw JijiktiMii 


TKf Crc*c*nt Machine Coe, A3 Columbia SL, l.entnnEi, 0. 


Sport Bodies for Fords 


At Facluiry 



TJii. Mn.dnrL 

in Grmy 

Pt-Jiise 

Bcn>l 14^ fii r MJUIltf ■U'.r.I.k kJE 

lim.i-li UE bi-ilW-i In d OLtnir ■ i,|C!p- 
nriii Miu- uri irhrvralpr. i ii- 


BitT'wi t' 1 d p , i-nfriiAinr 

nriii, S- I. irln, 4nbwrl.li L11 
Jr-n f'iCUl *i hnk -jIi U ' 


IIejA-I a 

~ f*rd r 


ilpkn V nur Furd Inf 6- Omadi^ Cfcf 

Sport FactttflM, DfpLB 1 !) Arura, IIOubIi 

FREE TOOL BOOK Z*' , ne j 

^ — .1 Jij.;ti>n >j.w, I nt>L d.pfl 

Pj[e Kt.irm.il tolls how to cltrtojp, use. imJ Cd±e l;i; 
cwilg, file and it-'t saws, etc. Sent (fL-e. 

Bmp Postal t SfflF- InF,. P»N- jj, BlilniiikJuM. Jic±»7. T.n^iki 

SeeColorado's Famous PATCH 
An Extinct Geyser- Like Vo Tea no 

l/OCi(.id m. Ctm i City, Cola. This deep iS-aerc 

q^ntq’dd'i ipr'ce 1 iluantidcstjf g-wM. I.00(P tontbl 

(Arc itow being covert daily. (Rtf«r tu d-usiiription in 




V 


P 


a 


/ , ■ Si. 


U. E. Geological Survey 

Ne>. M at your library.) 

£e:li3 25 c stamps or cola 
f&r colored v i e ve s -ol 
PATCH nncl cue s pecimen;; 
cqei tainatig quartz, geld .sil- 
ver. copper, lta^, :onc, 
radiam, etc-t or S3 fnr as- 
softmeju -of selected speci- 
mens. An mausLially h:u: 
nuisenm dispLay for sc lioots 
tsi itl £* Lite toes at Si pie- 
pn'd Further informfliion 
rjr, request Address. 

Sight-Seeing Dept. r 330 Boston fi Idg.. Dtnttt, Colo. 


Arti-J't Ccnctrfi‘ , A J'f the 

Rupufi VC iii rJ&i" 5 .W rftJiijf 

Visit this iphenBiric-nGn on 
your jkxi vataiia^ tr.p eg 
C olt railG Only 4J n-iil*it r.y 
b'ds item .Denver. Wondtr. 
ElsI Hen try. £cap at tire 
CH AIN-D'-ntlNCS H OT L-L . 


"I 

STARTED LITE 
OVER AT 45” 



“'I tm Ip 1 he 5*me r-t a? ywj a fe^ years apt*. I Mfl 
been with Ihrt cisjApiny rrn^e 1,hnn 3P yenrs mid (pilled 
9br prud -wLlL of my supedcfs. Turn nun day an artieio 
aline l rim ■.jii.iilkris and Iqe fuliKr ebanjes in randern 
Losine^ wt me lIi irl::ii;r. Pretty s^'n I dreidr'i snmethin;; 
jrii'lM "■i;.i : ,, .ii La Lhc business, l;:it 1 diJu'L buit anything 
to haf'PL'a tn me. 1 cgu.Wq' 1 talce thu risk — my Illtti i ]y 
trat- still dtprmler.t on mo. 

"FluL 111 IHl I.r fii.?i iu-Jr/, I rlinillviT fur n 6 eur >4 Trltli 11:0 
JnCr rua.Llnn.it k':rr ?i|H i n.!iT--e ErluMtl In JCt Hit EnUllaa 1 ntTT*d 
tie a nerr ILt* kT builntds Nu» kikvcIi. ll haiiiivse J I .SkoiI'W 

iiii:: iboirbni l:.r h 'j - Ini r I it. , iirraUSO C{ 1. '■ 3. Iroluln^. 

I rleiipr.l rL^ht Irrlo (lie ntw trtoture. 

r Tjjie tsy ilrtee in.l eiinill Fw »n I, C. 3. round Eteh 5f 
jva.ir rr-a--. l-s T.iL nirr.a Ipje. soil'll bt btLIa-t c-;U j m ifli to. trimll* 

your iite-enl JoU. J uouiilii'L raale. I'd mill a roupon tidui r w 


| N TER h!AT I u k.b L Co Idt EBPO N □ EN DE aCHOOLS 
" J't-r t-ilfcCTillCy" 

Flos Eemiloa, Pnia, 

tViiimiiL roaf. wt ubllKiLlim, |0iiii lenrl me u «ie jmjr tmk< 
It! "Who Wins and , W*-v." nnU full jjutlr.ili.n t.-„ 

Stfifd nfilit-j | liLi.0 ||i».rJttiL ]C ; 


TECHNIC bt AND I 

Q Air-hltert 

n.lrHiJUTLIirirl I l-raf! aniaii 
□ biuHilliio hlaPiua.l9|ia 
| | IV.jr-JI '■ 1 1 llwurMni! 

It’.,m : me .i anil Itulliler 
I -'Ll ■: *1 _■ 1 1 I ■ ...l‘! ,** ul 
l^tniri iin l MtiKlr^rr 
ih.'in’Lite Wlrlrur 
, FClri Si lull 1 ^:Ii:iit 
I hllri'r - ; .|;lil|r^ 

ItVel'llnF- K l: it! !■■ anil C3u 

§ IL:i II...' SEi ; FiiurifrlnLa 
Ti-.lr|jni| !i Kiifitivi.r 
Tbltrtn.ne W-.iJt 
! IMrrlirinkj] Enclnr^r 

B llii' .mlr 1 1 1.1 -:i F l.i IE..I ii 
IStarJilnUL Q T"..i LT.JtCr 
i': iii'miiHber 

hldurmttt " T T I : . jLll 

’llrliloii FriuSinrr 

I -I I I li-nl.'lnir F'l.n-ni'H 

FJIIu-EnRlnei p IHeael Enelnai 

|_,UjJLLi.lj blTlV-lirL 


NDDSTRJAL Cm..illSEf( 

.iuticiiilil lo lUrrK'inl.: 

["lumbbn : Jtleui PhLlnj 

ireil IKK I rt'..iiljlaLiuii 

F^rt Uolal fertir 

K-i-.m M' .r I , ■ . - 

jhii.iii niri-inr Enclneos 
LTvU tJ r iilir.-rc ' 

Hutkeylh^' li aj .SI = I - 1 > i n rT 
I II li ifi i.i : ^ i r 

It, 31 I^Vn^UlUEltJ 

It. II H n.l J 1 1 :'i F- 1 1 1 m i n 

It. IL Hi Lilfir jciSIIiili!.1|rjFflrtS1in 

.1 It liinfcrm 0 Train tt^Tulm 

FILrtiv.iiv liitltiertne 
ClK-nJitry Qt'JiiniiTTT 

Cunt ^tlhfmr EniLnetr 
yprinarr-fl p P .lenuker 

Tviitl* Chettoer et .Huf- 
CiCHil Mjr..-lHrLUrln^ 
ti-'iH.Irn M i: ,:ri ■. r 

l.'i il. Iiure □ ito il deviirln 


j r'eijtlry EiraSne 

] M.np ne SnKlu't-T 


□ JtiCJO 



(lUSpPfESS TRAIN I Np 0t>VR3G» 

EfBualm^n Atanaccment QliiKlnes* Ccrre'i- n.lmGe 

' rrtjv Jliiu jiioeiu t.l.ctLriuie Shay. Ca:.b IjElend 

nluatrlBl Sl.iiiL>b" mrilL I Rl i mis r J L'li.s lii:I TyiitriE 

-...' I Minimi :t ■ : i L I I " : 1 1 1 rl ■ 1 'n 1 1 1 1 u I rr . : I 

Manuemint Pt'lTtl uers'lGS n Mall ClitIkt 

IIV, unrohfyr:C’.. ■ .ttcv:artanc iLijlibov Jloll Cltrlr 
[If. It Alt -.- rJI. fit i (Iro lc Hi laa-il BoUlitJ 

□ IliHiihijrritni; m Itlrli Hi '-mL tbrlijm'ln 

n:liij wlarlLl it'n-fc . In 1 1 r^j n I'rriamC-iry 

i^pulih j FTenih [IIu;lnllnE □ I'arl.vnin? 

□ HoUin-anitilu i_, .tired la-inn . L 1 , : tor J u-ottr 




CttT HIM, 

CKrupoLInn.... 

1/ inn run!.- la I'.ir . Vt , JiSid fHb ciTivm rn* Ihr. I nrrrneNtoilE Li-V ■ 
r ir"J.i ■ r • ;V i: .- . _Sr.*n-i..> r'uiuiJ tcB, .'.. u :iT 0. .ICi-eir- j. , L' Ll '■ j u U 
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NEW BATTIRY METER 

PREVENTS 

CAfc 

TROUBLES 



Cine Invrntfon Nrjw rtl.ikrT. It Pnqhitjlr? to 
Keen a Batltry PerTcttlf Charttd at All iFlimi - 
No Mpr-rt OvnchairA.lHil Nil Mere UiMteMhArftirijc 
- Ha More Wry U-rtteriee Bitttrf Lift h PoudIbiI 

AiLti:-riLiibili' iwnora will wrlrurme- llr - new inDtrarnecit- malted 
" iliol Ln»fcanily Ip- 15? tin- cnBdiiirxn «l VMir 

Trattery — "i tlw li tyll" -*4 * irl*Fihp it (-he buttery 

ik n^mtinrjsriiL Tindi-n-l.nrsr:|. w if wHtcr in needed. Tliet* thn* 

■ ” mi *1 il l-ii ■>-■ i-.lim-m iiroLrlli-iLll.il 1 nil IdtUTy trullhLk*. I 1 , hu ll L'lmr 
brMer.v S'. I"w >-iHir r»* mm- »UU MljrwfeftTS *1 any (line It in 
olanjEiTinis i'Li wall bj- nun dv] ni to linye hi creak an xut'Miuibih- 
(■•i in i it Ki rfi yi-'Ur battery id prifnet eftmJLtiim =lil-:I 

yarn nir stirb* *wiiwl mrw nmWtlHr, b** muf* p*Wiir, nrul 
■:i.| h iii-J vi: 1 r> ■iihil- n- am -r-liiii iri’.rcd. 

FREE SAMPLE AND (IB MAN if MAKlHQ OFFER TO AE E NTS 

TVVocfri mr-Ti In er-*rr hvblUv 1o aid w Sn the itlrirfbiUlna o[ "Tri- 
a-< l li:irO'i 1 " :i! 'l oro r-Tih' ■■■: a |ironnfll(iun an uiiukiidL Time ..triers 
lOin «=■> ilx biuJU' -j|» no 1 IttO ii i Hk »>• »rr C rnis'ilr* lImjt# who 
»..-k jnr leh wick ii 'ree niriijilr- to* dema mural lilt; |iiir|im-t=-i. rhunl 
XOHA V fur (.m- l>i< iiiji >t in riir j amt Jrikr •iiuilAi- liNjj, 

CLUM MANUFACTURING CO. 

Dept. 1 bt Cttl W- Hatlanal Aw. ffflfwauhee, Wl,_ 


$50*00 


SHIP MODEL 
COACH MODEL 


for 94-50 
for $ 4-98 



L^. We lii-nub .A :«JI. rLE 1* rtl, frdhk-fWI -hr. I >r«£r V ■— -rJTr 
J*. lU I Jl4.Ii. rii .,,1 Hhiu Jierl P rr,, it,. I 

'*■" IMIlh ibrirk llxhlc: 7* IS IVLfi MhU. .Sii.Vfimr# I* I ‘ jmIA . 

H.54 r^URhU-r-f. 1 ■■ ■■■■ ‘ I* K?U>U V, •.LLi.'lM liiv 

Euijlrr- d J*r - lr- rn.- I ilunkuiKn CViACIi: 

5KiUr.L4r <J*». TV’ ■ hurt* -a rrl«.-*-i--n is- P'ihi-I- 
ptitai TALLT-lirj. ' u- vj---.v.j. iry,-h,..| WrH»n. 
lur riv ILJ. .:i\.k-d C.ieJhI T f ; ? 1 1-'. . Al 
kdI C. •>. V 4 rcbrt %j ^.niui.r-d bp 

mb*. LWH PrM ■■ rptv^*l. 

C. J. B PE R BO WER. '!k;l. tm2\ E lni«ll. q l«ii. 

lliVvbri/lliu’L 1 PnvfhpR il|> Vp|if 


ACENTS^SfO MONEY i*f NEW 

FLASHER SlGNr 

N^w Pfit:# S 5 . 0 O, lfk» -effect, WviefBt&eiAtf&r 

WILLfAMS SIGN CO. Chicago 

NEW SHOE SOLES for 10c 

Sew. soft, tillable wictiiintor nniw ttibt ntiw befnijEn f-Drnn.lv ] I hi. 
LHiirnuLq Hu. wilii ilIiilIi; hki- natter nn 1 I: ir-lori* ■•Vi-nihfiit. Ajpecu 
(U«ln»R ijJ iwiHhJiitl up to lia daily write lor no-ena-t kiinpl# wr*f. 

Unkerral Ln'bgrfttorin. |nc. Dili S 3 ST. Drs M-ur. >, ftrwi! 


NEED A BETTER G RIP 
ON MATHEMATICS? 

S ENI> Tfjr a ctjpy of F 'Mtt|htN 
matbfDithc Practical Man/' 
only $ 1 . 59 . By con moo 
hi ft nodi it rcmr.vrj the- myilrry anrt 

ilLll n IiIMlS toy 1 lif) L nlRi-ttra :iltl tVOri 

cnlriiluB ;ir>.' Wndu tiMyile. 

.Lf iiniiriR j(iur knowIrilRr in Ji n: Ie-tJ 

1c> JlrtUimi tlt Jiill (IdlC klV n IXl i-Hnily 

fe.ill ,T WCffkir.K knrvu-li>dir r i Alishm, 
t^oEnetry, Trlscinoinetiir ; ; :m( CbJ/iiIma. 

Kill! lily r-my pCiU.lUai'i f:-H ii ■ ■: 1 1 I :h :r 1 1: 3 1 1 1 1 H 

thr | t u Ait . 1 WhfH 3 it liar da yea (.lie 

ThiL-knse. 

Popular Mechanics Press 

Room PT 

200 E. Dnlirit Street, Chicii? 



Incr ease Your 

Earning Power 

t-i” 1 "' nntl Inbijf-Jir.'irii kink, tu jviui- wnrk Vmir 
eHmqacy wiL moa b* reengiu*e*l xifil ytut will bt in Ini* 
J"l' i, 

If yoa do niadune ebi'p wnrk i.l any kimi, diyrt-metiL 
w-i'rk, pai iiiiiiR , eiiipH iitry, Rrg(i» n'^iiiririi, I'be iiiijiy., ■‘i -ii- 
■r.-i'lu wnrk. iiJiiinbinu. rlentrieu] wnrk, weldinjc, I -m il- 1 : iijl, 
glou wnrk. treneml rcpaLrtnc, tiWjl-rnakin^, poultry riufe- 
jM, inaaoorj' (if Imhir n-|inlr want, ist- llii* 

LIBRARY OF 6000 

TIME and LABOR SAVING 
IDEAS FOR SHOPMEN 
AND HANDYMEN 

JUST PUBLISHED 

SHOP 


for 

1931 

1 92 Pat^ea 

464 niustfationa 

Price 50c 

.See partial List 

of 

contents below 

[n'/lLKlIrrr Tin? new IMI iw Iini?rm 1 e<l ntin vr-. uierr nm 
irciw 1 1 ynhimrr la r>ir simp NC'bH LJlimry or G.DOO ltwIIt 
■ uni * i-k|,> - i nhnrl run* m wery-iliy Julii. Here ire just n rew- 
■-■r the fliif'h.-nrt i:.l i-n IFuin rhe I.lh-hi imiie. 



POPULAH 
MECHANICS 
SHOP NOTES 



IASYSMS ]0&7i HhRLi [JLIvUi 

HJEHu||-H rMEIK 

" W i t j. -j 


Aur.h I»r v ji., TT.i.iri 
UL.L. 

AiTlh I r nr L. iluii 

f t IVij.r Sii_ p 
Evidr luUj S:i.|n, 

Hrbr 


0**bir br ArraiiLr* 


Ii.-r Ufe'ifi -sr 


llJr, 


Br ji tfadri 


'-^ r .T-,i 

■ii III! Hina- 


hn« 4 kJrr >*#- 

ch— r. I 

■Jr_vn hr I- ■■mi E 

Fim 4 C*mt 
h.k l ..i- ii.,, e 
lry U |.B iiJiU., 
Cajbll. k U-4,. I:.h-iIa« 
lb# 

Urr/imc Lirni ■«ia, 

_ llr<ir| ,«ir 

i I\t « R bk , 2Icy 

hs F..M 

F i reiln-T. thrarri hll 


(His, I i ■ ■ ■ L 
l.V-J 

Cril.a. . .n 

JirJi I'iw 


-ilh Hi-ed- 

. Hiia.?rp l-i.-n 

JnLhBB. h.i » 

MiUf lu Urn Hun 
Sb3p 

K> . s- it Hi-J. Silriui. 
r M'« h :-ii 4 « 
r>ikd 

VUkr« II irfcB|>..p.Ti.-J 

Lr'ap. INr. n - 1 J 7 ni 

L-.-'-lP I ', 1 

tlitar hiLiilrri 

Mum* inyi-, w 

LTl CtLiri Hj-itji ■ 1 1 

Kfrffhu^ TaUfe, H>n> 

fill^ rtfi’illl 19 111 ■ ■; Irw 

k - na 7 -jei-v 
h«"i 4 hi« :n,jL 
_ 4hwp J h « r 
F\r lirimr biwnniiwv 
PbB.lla K Ir^hi 


JWtn lUii.-T Ilt Oljr 

Lai 

1 1 -* -Ji ■ j ■ i.-J n j ui _{. 

, 4 Jmin- a. 

Uram. L'l rrjUi. Ill pur- 


h^L. 


j . k'wihB*l. JiiHlt 

din. U-iPilj jlrul 

HJw .1 

Hi»L#r kr JI.,.,. -Ir. r 
Hl-U-H kL.I 11.,. 

S--“ LU IhiAP 
Hrir 4 TirhlLii. EIln co 
? 4 flhi 

Hlura.T. 1 1 - r r-P ”T vld 

■T -tir hTZn^-npi, 

Uiiu| 

TillliT jIii.i| viLk. 
P'I'.ilr tuihr 

'A’liir Ilnur I L r :1 !-■■ ■ y 
Clliw 

Vit a L-* i ■■ h . I l'l It. f-j* 
A-|n#r| ArctaM 


Hjifi-i vnLnme eimlAln. j.|ip.?oylnu.tri]y £00 irtlelw ainl ADO 
IILUr-irtl Ijiilll iilh I Ilh:- J UU Of rnnrr ] I -i- 1 Al Tin* i ivmI.l: I i r I l,i 
:-f ill r-TlIn |n" :--liiiL- ■.I 111..1 - . 1 - II :in.r 3 <-iikIh VI. I:-.I h r 
a IidiItihI shtXhI Wn TrUI , 11 1 1 [ily ihf | [ t^iI f vhm unlered at 
Turn nine -ii Urn sW^liil rvilureil prlre- u[ unljr SI 50. 

— SPECIAL OFFER COUPON-"*”""'' 

PBFUHII MfCMAHie* PRESS. 

Him E, Qltum St,. HtlBI PT. C hi £ i,. III. 

K»r «1 mil, IIH |HT yinir -ymrlHl <l|Tfr. 11 «? WltTlII* Iwekfl I *111 
[ill- |nip|iii^n li r |n- n ".1 nrnnJI lllK'im! hi 1 HIJ.IBB*. Ml* DlCDICf 
will Ik 1 rt' I a ml fit IT I lira nul imclKhnJ. iCbtek w.im >'■ -u wkal.l 

a 19 J 1 Shun NuCt, end L*lhr Hjndbuuh. bal'i lur Str. 

| ; ITu m iilulr S hup Natal Ufarury ,11 i.la.i 


HBHU- j j 

Btrur bad Sa. 


■ Cliy r r r p ■ 

Ilirilill-ll-adilliillitllita ■■■ (■ika 


...fltitrt ■ 

■ ■■■■■-■■raUBB ■■■ ! ■■■ 4 HhlA 


■riant 


>ri 
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LATHE WORKS 


5»il' J1FM- Mirlrt JirHfoF Pthiit C*ar*4 &""M 
CuririnE iTff n.-b F, rrlJap. [T Wt;. , -i' if 2 ■ ■ M>Fi i ,, l , dt ’0 
£15U. Oiiiy Sjfl di^H. imrnthJy. 


New Model South Bend 
Lathes on Easy Payments 


Lilha Bulldara fur 23 Veen - - Ov pr H.ODQ In Lid 


JwiifW AiPW ■fnrJi'E 5 inr i pJ« IF™** 

RMinirfrmha^ I.rr rAn und LnillW b g- ^ j - 1 
i^ J i|iJ J ;.m«iiJ. Frin* * ■ * * « # J *#§F 

^noipNDi i r J r Ti mnlar, Jirclb^ irJPiViu. nm- 
if II if anil irtfrrnp S/ATtt.r-5. Oirfy 
rifiiDrn; b -PlT.i'i.3 annuifhJj- 


* Jfeur-t GrnTivf Me till r» rainy 

fddu. IF'mxA.EJ^ 7 J ILt. f Vi ir-u ^ ^ 

tiirh fiff** fifuirnj -FT* rweflrhM M irW 


Y OU can now inf tall nny South Bend Lathe on Easy Pay- 
men Is dawn, balupce in 13 iiumlhl^ [>a^mtnle, Vou 

ftrt the same In itie tliat. i* used hy |hc Ui S- Gfivcrnnirm^tulr 

rniil iiitii]tH'L|iJi] ih'pj rL ihi: u I h. ( ii: ru'rj I Fled r5n, Kjistiiuirt FlikIA, 

K.CliL , Cri: niTii] Mu I uir& n ■! i.[ hull Jn'ilsuf :»Lhur LcuilJ up ii nl ljs t r ir *> . 

F'lmipti iiicl»-!r cMil.tr vfellt rortr on Se/l-i‘V r .y t JuiFir* noil hsHlriitd Iit*i1- 
hlorL Hpimlli-B im IioiI.Il SrriiH "HT" anil SrrJri "TP" lx I lien. - >fr ibrn xml lypea irr ■>ail- 
ijlilw- Ln Ji.jiIi ilk n-f -hhEpfi xr* hnitfc n ml r,-.ti«iiiiirn,il.-.l fi>r fie* liwil pouju w.i-rfe, 

pmluclkib in llm mvaufnflunnit plul idiI fur p.nif ruJ 
wirirc anil ffini jili r ri.m-r# . Srnil Uiiupiivi for IJrinjL*. 

Sfflrf i\ohi t*>r Thwc I took* 

"How «t Itim n IjiUH”— bleu EiliihiD i,t chip 

Imnuui-F'Fri, I'nn la iciF 1 1 1 U giup-ra. will] jiuorr l]inn MOO hliuB- 
trj iiiini. SdrnplrnL, unwil .'.kiiipJi^r hn.[ |.’Pl t«*nlt 'Jl» lfllh« 

nli.-rfeil.jii. Sh.kt.fe hi. r. l>. hiiDjIc -l^Kl iJiffi Cr-li: ll prp t. rtrlh-r 
jufciii prudirmf ia ihr nand.-m r.ini'liLiwi iJiAp. Si ut |iinl |iqliL 
fiirnnly 25 ornln; pnLn s,r unayi|pp *f *Hjr C-jit mrY R^rjtn'rt. 

Allt4V> 1 TfcEp-ill ppiselhr-nfc 

ftom * iciiKlr- L a . ii I -ci .>rrvan: nliii[i_ jj ii i-h ii|i>-ln-i9uLn ruirlbiKli 
fur F-rn-si-In;! nmi.i liij-i-r, vxlvi-ri. biLiliIngA xnd |i-lniif.in; ■iLr- 
aciiiwfl Culiipli-CU !■'! n itimruE Tvt iben Jodi*, 4 wiling ftnJy 
Q-SCiGjIMI riMiL|ilr£i*. Sen.! fr?i, |hk>uI p-aiiL. 

CVll ail Oil \ II. fl I - A — 1 "h.ii IQ-t-pxpi" hii.-ikilhi*. 

|rxU--4 n n.l al.wn|MH ilv- •H-fl’+TCBI xiyrl ivpe« 

of NrW TllijtlrJ S ! hi ill Hruil 1-ulEiri-- Send Tbr cnupB 
now fis-r i n-ur retpv, !>#(-. 


SOIJTII BEAD 


FVtfir Ifiiiirf Fjirfprnnnd^ flrTi J/ninr Rrirra, 
fFrii-Ji CrftTtd, AcwtP €>-Ki njr if.«r^«M P -il P'JfN 
n&ir jjl Itru tann, % Jtr-tr* umil E_Tjp>w + . 'J J lei 

prtem&frwm *2iW‘*135G 

fan b* Lvir^hi a-n. an* pa* iiiunh. 


siOl'TII BEND LATHE WOltKS 

rt-l” Ijifet .M.i.lkJiin &t- ? ^fujlh FlHTid, In.llxni, V, S- A. 
t-'rrrrm rji : ? 1 . lj -'ji n mn i-htvkj-i! 

! '■ ITtiw 1 u Hiui ■ I nlFir { 2 jr) 

[ ' I .ilFnl Au I-:. .■’iihk|i l h rnnkri- ( Tri-i-). 

Ah m - ■ 


[ ] fmhp Jtw. OJ .,1 (Pnt) 
[ ] LfefeV l r feh iu.-ql Flan 



Tifr 


Tin... 




■ 
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Footwork Training made him a Champion I 


This man. once one of the world's 
greatest high jumpers, recently 
said that his poise and baLaute — 
and therefore Elis speed, his 
spring, and his marvelous ability 
In "taking off." all came from 
learning how to handle his feet 
properly! 

Stars in every sport — baseball r 
football, tennis, track or basket- 
ball, know the importance of 
footwork- They constantly train 
themselves in footwork. And for 
this sort of train ing— indoors or 
out — more of them wear Keds 
than any other shoe. 

Here are the reasons: Kadis' 
safety soles take hold like four- 
wheel brakes. Keds' rugged can- 
vas tops fit snug find sure around 
your ankles and insteps. And 
Keds longer than any shoes 
you've ever bought for the some 
price. 

That's why Keds outsell all 
other canvas rubber-soled shoes. 
Kuds help your footwork. Kcds 
are carried by bcHt shoe dealers. 
Remember — they are not Keds 
unless the name ^Keds 1 ' is on 
the shoe. 




Storiu of SjHrrj ifA a- trete n<M u tttra" in I A'e. It 

Iky Jack JU-n ci?n 


FoftMfR iHtEft-OOLLEtil ATE 
rilfra-JUM? CHAMFlON 
14 EVER WAD A COACH 
I Al Ultra SCHOOL — HE 

DCvaLOPEO JT Aft 

f=ofi.t4 arfliEtf / 


fRAtfPCEC? FOR HOURS 

ih ms orvh sack; yAFCD “ , 

Ort HOmf-maDE standards/ 


E WON MORE THAN 

SO cups An P MEDALS 


p-RAcnee 
at suhmea camp 
hElPCO His fOOtworK 


LTjtcn in -tel Uk- KcUh Radio PiDiroEa, every Tuciday evtnm; over N. B, C, 

Eiin-.imia W.JZ Mtw ¥^rt, WCKY CintiDnaiJ, uml WDAL JJjliiLit-::.'* lc. 7: (5 

Daylight E. S. T.) — WTNK Cliicaea, KWK Sc U-Xih. and WHEN Knjuaj 
CLty at 6; I j Duyliubt ($ilS C. S. T, | K 






^OR VOU! Ftce^iki: Notping 
t mi '.4.U itju line i: f E|]!f in;i-n* wirF- h"l : r« J 

Ril I r^rirr* > rtwdd .'rir-L'h i 1 1: ^irtnjiJ L. .-.I , L"lvi(j Con 

lr,; I7J1CU Ell .1! S it . ,-r. . tirU -ipder JSi earl 111 i£*. Srni' 
i*» nr vcitr KeU. JdaKcr'i ur -ir< E“n irotT Sines Huhhi r 
rj..irruov. Dcpi, KM-i"J, Mr» Ywk Ciiy, 

V r -J .j i h i I f . 



Nf> Skidding Heref 

Vofii Eei r nnr run* foot wort with Kn1« 
''CanciiEit.'' It has Holes of vulcoiuiEd 
ettpe. ^Tcd-imFU pinj. 


THE SHOE OF CHAMPIONS 


Keds 

MEOW'S ftW.gFP, 


UjlI I yj StutUi. 



Hu Slier Uo in pu nr 


keen sell fur 31.00,31. 25, 31,50, 
$ 1 , 75 j and up tn 34 1 DO. The mure 
you pay, the more you get— but 
lull value whatever you spend. 



Light-weight Speed t 


KfcJa ■'Attaboy 11 Eombinca ligTitnem, 
stamina and pprrd Pi fu* price. Ymi’P 
]i W i i Lcjuiu-ICDurled roles. 


ronsjn mechanics mess, paivrci in u. s, a. 




. 4S0 MIIIS 

in a gallon of gas 

startling ^ 
statement 
offamom 
Automotive Engineers 

H<mv to increase gasoline mileage has be-tn a problem that Automotive Engineers 
have been try mg for years to solve. Recently a world famous engineer made the state- 
ment that the energy produced by burning a gallon of gasoline would run an auto a dis- 
tance of 4 SO miles. Other well known authorities go on record as saying that eventually 
it may be possible to get over four times as much out of gasoline as in the past. 

Amazing Whirlwind Device Saving Millions 
of Gallons of Gas for Aofo Owners 




The Whirlwind Carbureting device embodies scientific features which conserves 
part of the gasoline that formerly went to waste. 

Letters coming into the office tell of record mileages resulting in amazing gag sav- 
ings, Low gasoline mileage is reported on, practically every make of car. Greater power 
and smoother running motors are also noticed by users. The cost of the Whirlwind is so 
little that, basing its gas savitig features even on the most modest reports, it would pay 
for itself almost immediately and then save many, many dollars for its owner by re- 
ducing gasoline consumption. 

Cor owners sit over the weir'd arc saving every day with the Whirlwind, besides having 

belief Operating muter s. Think what this means cm you t own car. Figure up yuur savings — enough for a 
radio — b bank account — added pleasures. Why let the Oil Companies profit by your waste? Find cut 
about this amazing little device that will pay for itself every few weeks in gas saving alone, 

FITS ALL CARS GUARANTEE 


In j usL li few minutes the Whirlwind rm be in." 
stalled on any make of car, truck or tractor. It's 
medially less work than changing your oil or putting 
walvr in the battery. U<p d ritti ng. tappingorohaciErr. 
of any kind necessary, U is guaranteed to work 
perf«tly on any make of car, truck or tractor, large 
or small, new model or old model. The more you 
drive the more you will save, 

SALESMEN and DISTRIBUTORS WANTED 
To Make Up T« $104,410 a Week and More 

Whiilwitn! rwn i'tk -rakins Kb profit* mpplyinR this 
fwat-nHI'inE device that car owner* cannai atfcird to be vrtth- 
rmt. Good ten iiory i* atifll f-pen, Fm PHonsla (JiTt* K. 
warkes*, Full iwtkulnn sent an request. Just check the 
CWJmXl 

WHIRLWIND MANUFACTURING CO. 
D*pt. llf.A) llitien C, Hilwjiuktc, Wli. 


Nt, nwittcF ■n.'hrfit kind rf n rnr yt"= have — tv? mutter how 
%iE a sas eater It is — the WJurtwincL wilt save you money. 
We absolutely RLuraaiee that tlir Whirlwind will mare clean 
"*ivc it* tiwt in Kiij-'il nc tilone within thirty dn>*. ■ur the trial 
will cost you aothinE. We invite you 10 test it at our risk 
and expense.. Vou are ia tie the sole judge. 

FREE OFFER COUPON 


WHIR[,W[TJn MAN 3 J! 7 ACTURITIP CO.. 

Dept. 6li-A, Station C, Milwaukee, Wis. 

Gentlemen; You i.m y send me fulE partieuSats of your 
Whirlwind fo-hure.nit devire onil tell me how I -rnn u=t 
one free. This does out obiiaaLe me id any way whatever. 

Name. ............................... 

Addraa. 

City, r , r&Urvt, 

( } CTheeJi hwrir if yati n re ,'n I errylru" a\ luii ar pjljrr 

r . rn H jsjilawrriMFi ^xmi* IjVij?. 


ricih' 


»rial 





Smoko a Fuesh cigarette 


Millions of infill and v. omen are now dis- 
etnehn:’ it I n mu cl new enjOyilleilE since 
Qmch adopted the new Humidor Pack. 

Thq mild ness and the flavor of fine 
tobacco vanish when scorching of evap- 
oration steals chi natural moisture Out of 
a cigarette. 

Now, thanks to die new Humidor 
I > itch . Camels, wherever you hud then!, 
are always ptib and in perfect niiid 
condition. 


Factory-fresh Camels arc air-scal.ed in 
the new Sanitary Package which keeps 
the dust and germs out, and keeps the 
flavor ill r 

No itarsb, , dried tobacco to bum thu 
ihfuill. i\o peppery dust In sling di'iiidtc 
Membrane — just the cool mild aroma of 
fine tobacco, properly conditioned. 

If you haven't smoked a Camel re- 
cently, switch over tor just one day, then 
tjuit them — if you cnn_ 
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